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SORENTO(BL) > 2007 > G 3.3 DOHC > General Information 


General Information > General Information > General Information 


IDENTIFICATION NUMBER DESCRIPTION 


Vehicle identification number 


KNDJC73 5/)6 A 000001 


1234567891011 12-17 


1 : Geographic zone 

-K = KOREA 

2 : Manufacturer 

- N= Kia motor company 

3 : Vehicle type 

- D= MPV 

4-5: Vehicle Line/Series 

- JC = Sorento (4WD) 

- JD = Sorento (2WD) 

6 - 7: Body Type 

- 73 =4 Door SUV & GRW 2271 ~ 2720 kg 
8 : Engine type 

-5=)3.3 

-6=)3.8 

9 : Check digit 

10 : Model year 

- 5 = 2005, 6 = 2006, 7 = 2007 

11 : Plant location 

- A= Hwasung Plant 

12 - 17 : Production sequential number 
- 000001 ~ 999999 

ENGINE IDENTIFICATION NUMBER 


G6 DA 5 000001 


12345 


1. Engine fuel 
- G : Gasoline 

2. Engine range 
-6 : 4 cycle 6 cylinder 

3. Engine development order 
- D : Lambda engine 
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4. Engine capacity 

- A : 3778cc 

- B : 3342cc 
5. Production year 

- 5 : 2005, 6 : 2006 
6. Engine production sequence number 

- 000001 ~ 999999 
LUBRICANTS 
Recommended Lubricants 


Parts OIL & GREASE STANDARD 
API SJ or SL SAE 5W -20 


If SW-20 engine oil is not available, 5W-30 or 
secondary recommended engine oil for corresponding 
temperature range can be used. 


DIAMOND ATF SP-III, SK ATF SP-III 


PSF -3 
DOT 3 or equivalent 
Ethlyene glycol base for aluminium radiator 


Transaxle linkage, parking breake cable mechanism, 
hood, door latch, seat adjuster,tailgate latch, door 
hinges, tailgate hinge 


Lubricants capacities 


Description 
Engine oil 
Drain and refill 


Cooling system 8.9 (9.40, 7.83) | 8.9 (9.40, 7.83) 
10.9 (11.51, 9.59)| 10.9 (11.51, 9.59) 
0.9 (0.95, 0.79) | 0.9 (0.95, 0.79) 


Always use Genuine Kia parts and recommedended fluid. 
Using any other type of parts and fluid can cause serious damaged if the vehicle. RECOMMENDED 
LUBRICANTS. 


Selection of Engine oil 

Recommended API classification : SJ or SL ABOVE 

Recommended SAE viscosity grades : SW-20 (If SW-20 engine oil is not available, 5W-30 or secondary 
recommended engine oil for corresponding temperature range can be used.) 


Temperature range 
anticipated before 
next oil change 


-PC 4194F 


-13°C B.6°F — 


-18°C -04F 7 
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Recommended SAE viscosity number 


10W 


For best performance and maximum protection of all types of operation, select only those lubricants which. 
1. Satisfy the requirements of the API classification. 


2. Have the proper SAE grade number for expected ambient temperature range. 


3. Lubricants that do not have both an SAE grade number and API service classification on the container should 


not be used. 
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SORENTO(BL) > 2007 > G 3.3 DOHC > Automatic Transaxle System 


Automatic Transaxle System > General Information > Specifications 


SPECIFICATION 
Type ASSRI ASSR2 


Driving system 2WD/ 4WD 


= 


— 
un 
e 


3 elements, 1 stage, 2 phase 
8 (0250) 8 (0260) 
1.76 1.84 


yp 
T/CON Identification inscription [Nominal diameter (mm)] 
Stall torque ratio 


Remote control flow transmission (Cable 
method) 


Fix output axle (Engine start allowed) 
Reverse 
Neutral (Engine start allowed) 


102430405 


Manipulating system 
Shift position 
3.827 
2nd 2.368 
3rd 1.520 
Gear ratio 4th 1.000 
0.834 
Reverse 2.613 
Final gear ratio 3.333 
Control method Electronic control 
ER 
control 


Nn 


Trochoid oil pump 


a 
il pump : : ; 
Driving system 


APOLLOIL ATF RED-1K or Kia Genuine 
The recommended 
ATF oil Red-1 


10((10.57 US qt, 88 Imp.ad) 
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Automatic Transaxle System > Automatic Transaxle System > Flow Diagram 


VALVE BODY fluid pressure circuit diagram 


* Refer to body valves for L(number) valve name. 
Ist gear 
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2nd gear 
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3rd gear 
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5th gear (lock-up) 
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5th gear 
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P&N range 
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R range 
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Automatic Transaxle System > Automatic Transaxle System > Description and Operation 
DESCRIPTION 
The A5SSR1/2 is a 5-speed, electronically controlled transmission featuring sports mode shifting. The control valve 


assembly features an integrated electronic control unit. 


A5SRI1/ 2 
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Improved - Integrated control over engine and A/T (CAN communication control) system employed 
transmission feel - Turbine sensor 1.2 employed 
- Real time feedback control at all phases applied 


Improved driving - Sports mode function employed 
- Gear ratio extension 


Improved fuel - Coast lock-up employed 

consumption - Full range lock-up employed (Larger lock-up zone) 
- E-flow torque converter employed (Improved driving efficiency) 
- Small transmission power train employed 


Improved safety - Transmission lock apparatus (P range maintenance apparatus affixed) employed 


Improved : . : . 
P - Electronic system diagnosis tester (hi-scan) counterpart 
maintenance 


MAJOR COMPONENTS AND THEIR FUNCTIONS 


Front brake Fastens the front sun gear 


Input clutch Engages the input shaft, with the middle annulus gear and the 
front annulus gear 


F/B 
I/C 
D/C Engages the rear planetary carrier with a rear sun gear 
LC/B 


High & low reverse clutch H&LR/C _ | Engages the middle sun gear with the rear sun gear 
Forward brake Fastens the middle sun gear 


th t freely fi lative to th 
stone alih Ist OWC Allows e rear sun gear to turn freely orward relative to the 
mid sun gear but fastens it for reverse rotation 
i t freely in the fi irecti 
Forward one war duh FWD OWC Allows the mid sun gear to turn eely in the forward direction 
but fastens it for reverse rotation 
the front t freely in the fi irecti 
doae wai 3rd OWC Allows the front sun gear to turn eely in the forward direction 
but fastens it for reverse rotation 


COMPONENTS 
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Hf Deact eaten piston | 


| Impaler, w| pump chive gear 


- | Fa annulos gear assent | 
| Tutine, Input shat, from annulus gear [iem anha om] 
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4 Feat areutus cob 


HE Fror: sun gear 

B Ree camer mide annuus gaa’ 
HR Rear sun gear 

HE Mii our gear 

HER Ov tect shat middie cartier 


HB Fe reard brace hut 


HM Brake cose 


OPERATION 
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ae . H&L Ratio | Forword| Ratio 2 
P 


| Parking position | position 


; es oe ee ee 
ee ee O T eoor 
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0 : Operates. 
© : Operates during progressive acceleration. 
> : Operates and effects power transmission while coasting. 
A | Line pressure is applied but does not affect power transmission. 
A" ; Operates under conditions shown in the high & low reverse clutch operating condition. 
A"" | Operates under conditions shown in the LC/B operating condition. 
Note) Delay control is appied during D(4,3,2,1) >N shift. 


OPERATING PRINCIPLES OF EACH RANGE 
1. N range 
Since the forward and reverse brakes are released, driving force of input shaft is not transmitted to output shaft. 
2. P range 
A. Since the forward and reverse brakes are released, as those in the N range, driving force of input shaft is not 
transmitted to output shaft. 
B. Parking pawl that is linked with select lever parking gear meshes with and fastens output shaft mechanically. 
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3.D, M2, M3, M4, MS range Ist speed 
A. Fastens the front brake. 
B. The front brake and the forward one-way clutch regulate reverse rotation of the mid sun gear. 
C. The Ist one-way clutch regulates reverse rotation of the rear sun gear. 
D. The 3rd one-way clutch regulates reverse rotation of the front sun gear. 


OR AAS Be: 


OUTPUT 


* POWER FLOW 
Input shaft— Front internal gear— Front carrier—Rear internal gear—Rear carrier— Middle internal gear— Middk 
carrier— Output shaft 
4. D, M3, M4, M5 range ratio 2nd 
A. Fasten the front brake. 
B. The front brake and the forward one-way clutch regulate reverse rotation of the mid sun gear. 
C. The 3rd one-way clutch regulates reverse rotation of the front sun gear. 


OUTPUT 


The direct clutch is coupled and the rear carrier and the rear sun gear are connected. 
* POWER FLOW 
Input shaft— Front internal gear— Front carrier—Rear internal gear— Rear carrier—Rear carrier— Middle interna 
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gear— Middle carrier— Output shaft 
5. D, M3, M4, M5 range 3rd speed 
A. Fastens the front brake. 
B. The 3rd one-way clutch regulates reverse rotation of the front sun gear. 


£ vl VD Ò 


OUTPUT 


C. The high & low reverse clutch is coupled and the middle and rear sun gears are connected. 
* POWER FLOW 
Input shaft—Front internal gear—Front carrier—Rear internal gear— Rear carrier—Rear carrier— Middle interna 
gear— Middle carrier—-Output shaft 
6. D, M4, MS range 4th speed 
A. The front brake is released and sun gear turns freely forward. 
B. The input clutch is coupled and the front and middle internal gears are connected. 
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OUTPUT 


C. Driving force is conveyed to the front internal gear, the middle internal gear, and the rear carrier and the three 
planetary gears rotate forward as a unit. 

* POWER FLOW 

Input shaft— Front internal gear— Front carrier—Rear internal gear—Rear carrier— Middle internal carrier— Mid: 
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carrier— Output shaft 
7. D, M5 range 5th speed 
A. The front brake fastens the front sun gear. 
B. The direct clutch is released and the rear carrier and rear sun gear are disconnected. 


RE Vi B) 
5th ka 
@c) wor) 
iL Se 
OUTPUT 


* POWER FLOW 
Input shaft— Front internal—Front carrier—Rear internal input shaft— Middle internal Rear carrier— Rear sun 
gear— Middle sun carrier— Middle carrier—Output shaft 
8. R range 
A. The front brake fastens the front sun gear. 
B. The high & low reverse clutch is coupled and the middle and rear sun gears are connected. 
C. The reverse brake fastens the rear carrier. 


rad 


Éw 
x 


DIB) 


(Li & f) 


OUTPUT 


* POWER FLOW 
Input shaft— Front internal—Front carrier—Rear internal—Rear sun gear— Middle sun gear— Middle carrier—C 
shaft 

CONTROL SYSTEM DIAGRAM 
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Inside the transmission | | Turbine sensor 1, 2 | 
Vehicle speed sensor 1 
Inhibitor SW Fluid temperature sensor 1 


Line pressure solenoid 
Lock-up solenoid 
Direct clutch solenoid, fluid pressure SW 

Figh & low reverse clutch solenoid, fluid pressure SW 
Input clutch sclencid, fluid pressure SW 
Front brake solenoid, fluid pressure SW 
Low cost brake solenoid, fluid pressure SW 


Sports Mode SW 


Self-diagnosis CAN 
indicator communication 


ECU 


Combination meta 


Indicate A/T position and shift gear 


MAIN COMMUNICATION SIGNAL 


Input to ECM(CAN) Output to ECM(CAN) Input from external sys.| Output to external sys. 


l ae Range signal 
Engine torque signal Output revolution signal Sports mode SW (P, R, N, D) 


Engine revolution signal Turbine sensor signal Up SW 


Accelerator opening signal 


LINE PRESSURE CONTROL 
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e If the engine control unit sends the input torque signal equivalent to the engine driving force to the A/T control 
unit (TCM), the A/T control unit (TCM) controls line pressure solenoid. 


e This line pressure solenoid controls the pressure regulator valve as the signal pressure and adjusts the pressure 
of theoperating oil discharged from the oil pump to the line pressure most appropriate to the driving plate. 


LINE PRESSURE SYSTEM DIAGRAM 


Line pressure 
m~ The number of revolution 


Vehicle speed 


Pressure | Line pressure }— Fluid temperature 


regulator valve [~ | solenoid valve |“ TOM |* 


L- Input torque 


Me 


Line pressure control based on line pressure characteristic pattern of A/T control unit (TCM) 


e A/T control unit (TCM) has stored in memory a number of patterns for the optimum line pressure characteristics 
according to driving conditions. 
e In order to obtain the most appropriate line pressure characteristic to meet the current driving state, the TCM 
controlsthe line pressure solenoid current valve and thus controls the line pressure. 
- Normal line pressure control. 
Each clutch is adjusted to the necessary pressure to match the engine drive force. 


Normal time line pressure characteristic 


A 


Line pressure 


Input torque 


- Back-up control (Engine brake) 
Line pressure according to speed is set during shift down by select operation while driving. 


Lina pressure characteristic for backup control 


> 
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Vehicle sp+ed 
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- During shift change 
Set to line pressure that is necessary for shift change. Therefore, line pressure characteristic is set according to 
torque and shift types. 


Line pressure characteristic during shift 


A == —-_ A 


f During normal time 


Line pressure 
N 
~ 
Line pressure 


Input torque The number of revolution 


- At low fluid temperature 
When the A/T fluid temperature drops below the prescribed temperature, in order to speed up the action of ea 
friction element, the line pressure is set higher than the normal line pressure characteristic. 


Ling pressure character during low temperature 
F g p 


A 


Low temperature ,” 


Norma! time 


Line pressure 


Accelerator opening angle 


Shift control 


e The clutch pressure control solenoid is controlled by the signals from the switches and sensors. Thus the clutch 
pressure is adjusted to be appropriate to the engine load state and vehicle driving state. It becomes possible to 


finely control the clutch hydraulic pressure with high precision and a smoother shift change characteristic is 
attained. 


SHIFT CONTROL SYSTEM DIAGRAM 


a. 


coe 
Pd 


aa 


— The number of revolution 


Vehicle speed 


Control valve m | 


Clutch pressure control = - -- - -- ToM | +——7__ Fluid temperature 


Line pressure \_ Input torque 
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Shift description 


Controls clutches with optimum timing and fluid pressure in response to engine speed, engine torque information, 
and etc. 


Lock-up control 


Lock-up control is to enhance delivery efficiency by preventing the torque converter from slipping, engaging the 


lock-up piston into the torque converter. 
It operates lock-up solenoid control in response to a signal from A/T control unit (TCM) and lock-up control 
valve behavior control, engages or releases the lock up piston of the torque converter. 


LOCK-UP OPERATING CONDITION TABLE 


Select lever D range | Sports mode 

Gear position 5 4 3 5 4 
Lock-up i é - i - {| € i G 

Slip lock-up - O g = : 


Lock-up control valve control 
e In the lock-up control valve, there is operating fluid pressure circuit linked into the lock-up piston and lock-up 


solenoid operates valve shift in response to a signal from the A/T control unit. 


e Operating fluid pressure circuit that is applied to the lock-up piston chamber is controlled with the release or 
apply sides. 


LOCK-UP CONTROL SYSTEM DIAGRAM 


Lock-up piston 


Torque converter 


— Relief pressure 


(Lubrication valve} 


al 


= piston valve 


* The number of revolution 


Drange — Vehicle speed | 


pressure Lock-up solenoid 


Fluid temperature 


Input torque 
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Lock-up released 
e In the lock-up control valve, there is operating fluid pressure circuit connected into the lock-up piston and lock- 
up solenoid operates valve shift in response to a signal from the A/T control unit. 
Therefore, the lock-up piston is not coupled. 
Lock-up applied 
e During the lock-up applied status, lock-up apply pressure is generated having the lock-up control valve to L/U 
by the lock-up solenoid. 
Therefore, press the lock-up piston to be coupled. 
Smooth lock-up control 
e A/T control unit (TCM) controls current value that is output to the lock-up solenoid when shifting lock-up 
applied state from lock-up released state. 
Therefore the lock-up clutch is temporarily set to half-clutched state when shifting the lock-up applied state to 
reduce the shock. 
Half-clutched state 
e Changes current value that is output to the lock-up solenoid from A/T control unit (TCM) to gradually increase 
lock-up solenoid pressure. 
In this way, the lock up apply pressure gradually rises and while the lock-up piston is put into half-clutched 
status, the lock-up piston operating pressure is increased and the coupling is completed smoothly. 


Engine brake control 


e The forward one-way clutch delivers driving force from the engine to the rear wheel but reverse driving from 
the wheel drive is not delivered since the one-way clutch is idling. 


Therefore low coast brake solenoid is operated to prevent the forward one-way clutch from idling so that the 
engine brake is operated in the same as before. 


ENGINE BRAKE CONTROL SYSTEM DIAGRAM 


fim 
( LOB } 


we 


Accumulator control pressure Accumulator 
| control valve 


LC/B 
Reducing valve 


LC/B 


Fluid pressure 2 
Solenoid valve 


SW2 {LC/B) 


a 


a aariaa gassa g Line pressure solenoid | 
d | 


[ The number of revolution 
TCM 


Forward brake pressure | Vehicle speed 


— Fluid temperature 


— Input torque 
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e The operation of the low coast brake solenoid switches the low coast brake switch valve and controls the 


coupling and releasing of the low coast brake. 
The low coast brake reducing valve controls the low coast brake coupling force. 


CONTROL VALVE 
Control valve functions 


Valve name Function 


Regulates line pressure to the optimum pressure (torque converter operating 
Torque converter regulator valve | pressure) to prevent pressure applied to the torque converter from being 
excessive. 


Pressure regulator valve 
Pressure regulator plug 
Pressure regulator sleeve 


Regulates line pressure to the optimum pressure (front brake pressure) to be 
Prope Due conven value applied to the front brake during the front brake apply. 


Regulates pressure applied to the accumulator piston, and the low coast 
Accumulator control valve reducing valve (accumulator control pressure) inresponse to the driving 
conditions (regulates clutch pressure at Ist, 2nd, 3rd, 5th gears). 


Pilot valve A Regulates line pressure to the regular pressure required by line pressure control, 
a shift control, and lock-up control (pilot pressure). 
Pilot valve B Regulates line pressure to the regular pressure required by shift control (pilot 
pressure). 
Low coast omcaunisnins valve Provides the low coast brake reducing valve with line pressure during engine 
brake operation. 


Regulates oil pump discharge pressure to the optimum pressure (line pressure) 
in response to the driving conditions. 


Regulates line pressure to the optimum pressure to be applied to the low coast 
Ponrecast a oo ae when the low coast brake is rer eee a 


N-R N-R accumulator Produces the Produces the stabilizing pressure for when N-R is selected. 0 pressure for when N-R is selected. 


Ha ee pistons ithing Operates in 4th gear and switches the direct clutch coupling capacity. 


Regulates line pressure to the optimum pressure (high&low reverse clutch 
pressure) to be applied to the high&low reverse clutch when the high&low 
reverse clutch is coupled (regulates clutch pressure in Ist, 3rd, 4th, 5th gears). 


High&low reverse clutch control 
valve 


Regulates line pressure to the optimum pressure (input clutch pressure) to be 
Input clutch control valve applied to the input clutch when the inputclutch is coupled (regulates clutch 
pressure in 4th, 5th gears). 


Regulates line pressure to the optimum pressure (direct clutch pressure) to be 
Direct clutch control valve applied to the direct clutch when the direct clutch is coupled (regulates clutch 
pressure in 2nd, 3rd, 4th gears). 


Lock-up control valve 
Lock-up control plug 
Lock-up control sleeve 


Torque converter lubrication Operates to switch torque converter, cooling, and oil path of lubrication system 
valve during lock-up. 


Switches lock-up to operating or released. 
Also, by performing the lock-up operation transiently, lock-up smoothly. 
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Cool bypass valve Allows excess oil to by pass cooler circuit without being fed into it. 


Discharges excess oil from line pressure circuit. 


Produces the stabilizing pressure for when N-D is selected. 


Delivers line pressure to each circuit in response to each select position. 
Circuit to which line pressure is not sent drain. 


SUB ROM unit 
1. Installing location: The valve body upper part 


2. Function: To obtain A/T fluid pressure stability by compensating for solenoid&valve body unit fluid pressure 
differential. 


3. Principle: Install additional ROM onto valve body of automatic transmission and input fluid pressure differential of 
solenoid &valve body so that TCM reads the input data to perform fluid pressure compensation. 


-| SUB ROM 


T 4 Solenoid | 
a 


Fluid pressure DATA 


. ae 


Fluid pressure 
tester 


Fluid a | 
data 


Pi 


Fluid pressure 
compensation 
SUB ROM 


7 


Fluic pressure MAP No. Input 


Delivery - f 
Input fluid pressure differential (ROM) > — ee 
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4. Maintenance 
(1) When replacing with a new TCM in the vehicle 
A. TCM automatically reads SUB ROM DATA during I.G ON. At this time, shift range valve is off for 
about 2.5 second. 
(2) When replacing A/T (regardless of new or old ones) in the vehicle 
A. Must erase SUB ROM DATA stored in TCM. 
B. With the ignition ON (engine OFF), maintain 50% throttle opening in R range while using the TCU SUB 
ROM RESET mode on the scan tool. 
C. TCM reads SUB ROM DATA from a new A/T upon I.G ON again after I.G OFF. 


(3) Moving TCM from vehicle A to another vehicle B 
A. Perform the same way as in 2) above. 


Automatic Transaxle System > Automatic Transaxle System > Automatic Transaxle > Components and 
Components Location 


COMPONENTS 


Page 25 of 131 


[A5SR1] 

HE 

ltt 

| jam 

Hy AL. a =| 

J | i| gk” 
- i — 40 =! 
jù | 
| 5 
13 

1. Adapter case (4WD} 15. Oil pump housing 29. Input clutch drum 
z. Parking gear 16, Stator 30. Input shaft 
3. Output shaft 17. Impeller assembly 31. Front annulus gear 
4 Control valve upper body 18. Turbine & lockup assembly 32. Direct clutch retum spring 
5. Control valve lower body 19. Torque convener cover assembly 33. Direct clutch piston 
6. Separator piste assembly 20. Front pinion gear 34. Reverse brake hub 
7. Rear sun gear 21. Front planetary carrier 35. Direct clutch assembly 
8. Rear sun plate 22. Front sun gear 36. High & low reverse clutch retum spring 
9. Middle sun gaar assembly 23. Front brake drum 37. High & low reverse clutch piston 
10. Rear annulus gear assembly 24. Rear pinion gear 38. High & low reveres clutch assembly 
11. Rear annulus ceil 25. Rear planstary camer plate 39. Low coast brake clutch assembly 
12. Automatic transmission case 26. Middle annulus gear 40. Forward one-way slutch 
13. Converter housing 27. Middle pinion gear 41. Forward brake clutch assembly 
t4. Oil pump cover 28. Middle planetay carrier 42. Low coast brake hub 
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[A5SR2] 
1918 17 18 13 
1. Adapter case (4WD) 15. Oil pump housing 29. Input clutch drum 
z. Parking gear 16. Stator 30. Input shaft 
3. Output shaft 17. Impeller assembly 31. Front annulus gear 
å. Control valve upper body 18. Turbine & lockup assembly 32. Direct clutch retum spring 
5. Control valve lower body 19. Torque converter cover assembly 33. Direct clutch piston 
6. Separator plate assembly 20. Front pinion gear 34. Reverse brake hub 
7. Rear sun gear 21. Front planetary carrier 35. Direct clutch assembly 
8. Rear sun plate 22. Front sun gear 36. High & low reverse clutch retum spring 
9. Middle sun gaar assembly 23. Front brake drum 37. High & low reverse clutch piston 
10. Rear annulus gear assembly 24. Rear pinion gear 38. High & low reveres clutch assembly 
11. Rear annulus ceil 25. Rear planstary camer plate 39. Low coast brake clutch assembly 


12. Automatic transmission case 
13. Converter housing 
t4. Oil pump cover 


. Middle annulus gear 
. Middle pinion gear 
. Middle planeta y carrier 


. Forward one-way slutch 
. Forward brake clutch assembly 
_Low coast brake hub 


Automatic Transaxle System > Automatic Transaxle System > Automatic Transaxle > Repair 


procedures 


REMOVAL 
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1. Remove the battery (-) terminal(A). 
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4. Remove the under cover(A). 


5. Drain the automatic transmission fluid. 
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8. Remove the rear propeller shaft(A). 


12. Remove the oil cooler pipes(A). 


13. Remove the drive plate cover(A). 


14. Remove the drive plate bolts(A). 


Remove the bolts(A-6ea) while rotating the crankshaft 
clockwise. 


15. Remove the transmission lower mounting bolts(A). 
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16. Remove the starter motor mounting bolts(A) and the other bolts(B). 


18. Lower the jack slightly to stmpify removal of electrical connectors and bolts on the upper part of the 
transmission. 
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20. Remove the vehicle speed sensor connector(A). 


21. Remove the transfer case connectors(A). (4WD) 


22. Remove the transmission upper mounting bolts(A,B). 


INSTALLATION 
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1. Using a transmission jack, install the transmission (2WD) or transmission/transfer case assembly(4WD)(A). 


2. Tighten the transmission mounting bolts(A,B). 


TORQUE 
A :30-42Nm (3.0~4.2kgf.m, 21.6~30.31b-ft) 
B : 78.4~98Nm (8.0~10kef.m, 57.8~72.3lb-ft) 
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5. Connect the transmission wire harness connectors(A). 


7. Install the starter motor mounting bolts(A) and the other bolts(B). 


TORQUE 
A: 50-65Nm(5.0~6.5kgf.m, 36.2~47.01b-ft) 
B : 34.3~46Nm (3.5~4.7kef.m,25.3~33.9 lb-ft) 
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9. Install the drive plate bolts (A) by turning the timing gear. 


TORQUE: 
34.3~41.1Nm (3.5~4.2kef.m, 25.3~30.3lb-ft) 


P NOTE 


Install the bolts(A-6ea) rotating the crankshaft clockwise. 


10. Install the drive plate cover(A). 
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12. Install the shift cable(A). 


6 ~, 


15. Install the rear propeller shaft(A). 


TORQUE: 
58.83~68.64Nm(6~7kgf.m, 43.39~50.631b-ft) 
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16. Install the front muffler(A) and the heat protector. 


17. Install the front propeller shaft(A). (4WD) 


TORQUE: 
58.83~68.64Nm(6~7kef.m, 43.39~50.631b-ft) 


18. Refill the transmission fluid. (see 'Service adjustment procedure’) 
19. Install the under cover(A). 
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20. Install the O2 sensor connectors(A). 


23. Refill the transmission fluid. (See 'service adjustment procedure) 


Automatic Transaxle System > Automatic Transaxle System > Troubleshooting 


TROUBLESHOOTING 
DIAGNOSTIC TROUBLE CODES (INSPECTION PROCEDURE) 
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Check the Diagnostic Trouble Codes 
1. Turn the ignition switch to OFF. 
2. Connect the Hi-scan tool to the DLC connector for diagnosis. 
3. Turn the ignition switch to ON. 
4. Check the diagnostic trouble codes using the Hi-scan tool. 
5. Read the output diagnostic trouble codes. Then follow the remedy procedures according to the "DIAGNOSTIC 
TROUBLE CODE DESCRIPTION" on the following pages. 


e A maximum of 10 diagnostic trouble codes (in the sequence of occurrence) can be stored in the 
Random Access Memory (RAM) incorporated within the control module. 


e The same diagnostic trouble code can be stored one time only. 

e If the number of stored diagnostic trouble codes or diagnostic trouble patterns exceeds 10, already 
stored diagnostic trouble codes will be erased in sequence, beginning with the oldest. 

e If the same trouble code does not occur during 40 times continuously, memorized trouble code would 
be deleted automatically when the ATF temperature reaches 50°C(122°F). 


6. Delete the diagnostic trouble code. 
7. Disconnect the Hi-scan tool. 


NOTE 


DTC cleaning should only be done with the scan 
tool. 


Diagnostic trouble code table 


INTERNAL CONTROL MODULE MEMORY CHECK SUM | 
1 P0601 ERROR 


P0641 |SENSOR REFERENCE VOLTAGE "A" CIRCUIT - OPEN 
3 P0705 TRANSMISSION RANGE SENSOR CIRCUIT 
MALFUNCTION (PRND Input) 
4 P0711 TRANSMISSION FLUID TEMPERATURE SENSOR A 
RATIONALITY 


5 | pogı2 | TRANSMISSION FLUID TEMPERATURE SENSOR A 
STUCK OFF(HIGH INPUT) 


po713_ | TRANSMISSION FLUID TEMPERATURE SENSOR A 
STUCK ON(LOW INPUT) 


7 | poig |A/TINPUT SPEED SENSOR CIRCUIT - OPEN or 
SHORT(GND) 


P0717 | A/T INPUT SPEED SENSOR CIRCUIT - NO SIGNAL 


9731 |A/T OUTPUT SPEED SENSOR CIRCUIT - OPEN ot 
SHORT(GND) 
P0731 |GEAR 1 INCORRECT RATIO 


P0732 |GEAR 2 INCORRECT RATIO 
P0733 |GEAR 3 INCORRECT RATIO 
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P0734 |GEAR 4 INCORRECT RATIO 


P0735 |GEAR 5 INCORRECT RATIO 
P0741 | TORQUE CONVERTER CLUTCH STUCK OFF 


po743 | CC CONTROL SOLENOID VALVE CIRCUIT - OPEN or 
SHORT(GND) 


po7ag_| PRESSURE CONTROL SOLENOID VALVE-A CIRCUIT - 
OPEN or SHORT(GND) 


ge) 
© 
— 
Nn 
vs) 


SHORT(GND) 


P0758 SHIFT SOLENOID "B(Fr/B SOLENOID)" CIRCUIT - OPEN 
or SHORT(GND) 


ey SHIFT SOLENOID "A(I/C SOLENOID)" CIRCUIT - OPEN or 


14 
15 
18 
19 
20 
1 


po7g3 | SHIFT SOLENOID "C(D/C SOLENOID)" CIRCUIT - OPEN or 
SHORT(GND) 


SHIFT SOLENOID "D(H &LR/C SOLENOID)" CIRCUIT - 
OPEN or SHORT(GND) 


SHIFT SOLENOID "E(LC/B SOLENOID)" CIRCUIT - OPEN 
or SHORT(GND) 


P0819 UP AND DOWN SHIFT SWITCH TO TRANSMISSION 
RANGE CORRELATION 

U0001 | CAN COMMUNICATION BUS 

U0100 | LOST COMMUNICATION WITH PCM "A" 


Automatic Transaxle System > Automatic Transaxle System > Repair procedures 


BASIC INSPECTION ADJUSTMENT 
TRANSAXLE FLUID LEVEL 
INSPECTION 

1. Drive the vehicle until the fluid reaches normal operating temperature [70~80°C(158~176°F)]. 
2. Place the vehicle on a level surface. 


3. Move the gear selector lever through all gear positions. This will fill the torque converter with trans fluid. Set the 
selector lever to the "N" (Neutral) position. 


4. Before removing the oil level gauge, wipe all contaminants from around the oil level gauge. Then take out the oil 
level gauge and check the condition of the fluid. 


If the fluid smells as if it is burning, it means that the fluid has been contaminated by fine particles from the 
bushes and friction materials, a transmission overhaul may be necessary. 


2 P0768 


J 
© 
N 
J 
U 
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5. Check that the fluid level is in the "HOT" mark on the oil level gauge. If fluid level is low, add automatic transaxle 
fluid until the level reaches the "HOT" mark. 


Automatic transaxle fluid : 
APOLLOIL ATF RED-1K 
ATF capacity: 10(10.57 US qt, 8.8 Imp.qt) 


Low fluid level can cause a variety of abnormal conditions because it allows the pump to take in air along 
with fluid. Air trapped in the hydraulic system forms bubbles, which are compressible. Therefore, pressures 
will be erratic, causing delayed shifting, slipping clutches and brakes, etc. Improper filling can also raise 
fluid level too high. When the transaxle has too much fluid, gears churn up foam and cause the same 
conditions which occur with low fluid level, resulting in accelerated deterioration of automatic transaxle 
fluid. In either case, air bubbles can cause overheating, and fluid oxidation, which can interfere with normal 
valve, clutch, and brake operation. Foaming can also result in fluid escaping from the transaxle vent where 
it may be mistaken for a leak. 


6. Insert the oil level gauge securely. 


When new, automatic transmission fluid should be red, The red dve is added so the assembly plant can 
identify it as transmission fluid and distinguish it from engine oil or antifreeze. The red dve, which is not an 
indicator of fluid quality, is not permanent. As the vehicle is driven the transmission fluid will begin to look 
darker. The color may eventually appear light brown. 


REPLACEMENT 
If you have a fluid changer, use this changer to replace the fluid. If you do not have a fluid replace the fluid by the 
following procedure. 

1. Disconnect the hose, which connects the transmission and the oil cooler (inside the radiator). 

2. Start the engine and let the fluid drain out. 


Running conditions : "N" range with engine idling 


CAUTION 


The engine should be stopped within one minute after it is started. If the fluid has all drained out before 
then, the engine should be stopped at that point. 


3. Remove the drain plug(A) from the bottom of the transmission case to drain the fluid. 
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4. Install the drain plug via the gasket, and tighten it the specified torque. 


TORQUE: 
30~40Nm (3.0~4.0kgf.m, 21.7~28.91b-ft) 


5. Pour the new fluid in through the oil filler tube. 


CAUTION 


Stop pouring if the full volume of fluid cannot be poured 
in. 


6. Repeat the procedure in step (2). 


Check the old fluid for contamination. If it has been contaminated, repeat the steps (5) and 
(6). 


7. Pour the new fluid in through the oil filler tube. 

8. Reconnect the hose, which was disconnected in step (1) above, and firmly replace the oil level gauge. 
(In case of this "replace", this means after wiping off any dirt around the oil level gauge, insert it into the filler 
tube.) 

9. Start the engine and run it at idle for 1~2 minutes. 

10. Move the select lever through all positions, and then move it to the "N" or "P" position. 

11. Drive the vehicle until the fluid temperature rises to the normal temperature (70~80°C(158~176°F)), and then 

check the fluid level again. The fluid level must be at the HOT mark. 
12. Firmly insert the oil level gauge into the oil filler tube. 


Automatic Transaxle System > Troubleshooting > P0705 


COMPONENT LOCATION 


Case J f } ~ 

fo ey 
‘ies O MOVING BLOCK | S ( 
p (s : 
OOC] 


aa | 


S2 
54 COC an 7 } 


a LI ur 
L no 51 
: Y 


azm 
TERMINAL BLOCK 
$3 


GENERAL DESCRIPTION 
When the shift lever is in the D (Drive) position the output signal of Tansaxle Range Switch is 12V and in all other 
positions the voltage is 0V. The TCM judges the shift lever position by reading all signals, for the 
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TRANSMISSION Range Switch, simultaneously. 


DTC DESCRIPTION 


The TCM sets this code when patterns are out of specifications. 
The TRANSMISSION Range Switch has no output signal for an extended period of time. 


DTC DETECTING CONDITION 


DTC Strategy e Range decision by switch pattern e OPEN OR SHORT IN 
fa . : CIRCUIT 
Enable Conditions e Sensor supply voltage in valid range 


e Faulty TRANSMISSION 
Threshold value e "INHIBITOR SWITCH" pattern check. RANGE SWITCH 


¢ SELECT POSITION IS REGARDED AS "D" 
Fail Safe e INDICATOR DECISION "OFF" 
e REVERSE LAMP SIGNAL "OFF" 


Monitor Scantool Data 


1. Connect scantool to data link connector(DLC). 

2. Ignition "ON" & Engine "OFF". 

3. Monitor the "TRANSMISSION RANGE SWITCH" parameter on the scantool. 
4. Move selector lever from "P" range to "D" range. 
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SELECTED LEVER RANGE 
SPORTS NODE SELECT 
INHIBITOR SW.- 4 
INHIBITOR SV.- 3 
INHIBITOR SW.- 2 
INHIBITOR SU.- 1 
FLUID PRESSURE SW. - 6 
FLUID PRESSURE SW. -= 5 


(Ein | [ranr] (Putt) [herr] [cren] [nco] | 


1.3 COURRENT DATA 34/76 


SELECTED LEVER RANGE PN 
SPORTS NODE SELECT 
NHIBITOR SU.- 4 


FLUID PRESSURE SU,- 6 
FLUID PRESSURE SW,- 5 


1.3 CURRENT DATA 


SELECTED LEVER RANGE 


SELECTED LEVER RANGE 


w [INHIBITOR SU. =- 4 
x [INHIBITOR SU. = 3 
M [INHIBITOR 5U. = Z 


w [INHIBITOR SU, = 1 
FLUID PRESSURE SU.= 6 
FLUID PRESSUHE SU. = 5 


FLUID PRESSURE SW.- 6 
FLUID PRESSURE SW.- 5 


1.3 CURRENT DATA 


ISELECTED LEVER RANGE SPORTS 

FIG.1) P RANGE 
FIG.2) R RANGE 
FIG.3) N RANGE 
FIG.4) D RANGE 


FLUID PRESSURE SW.- 6 FIG,5) SPORTS MODE 
FLUID PRESSURE SW.~ 5 


5. Does "TRANSMISSION RANGE SWITCH" follow the reference data? 


YES 
Fault is intermittent caused by poor contact in the sensor's and/or PCM/TCM's connector or was repaired and 
PCM/TCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of 
Vehicle Repair" procedure. 


| NO = ë = 


Go to "Terminal & connector inspection" procedure. 


TERMINAL & CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminal conditions. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of vehicle Repair" procedure. 


NO ë = 


Go to "Signal circuit inspection" procedure. 
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SIGNAL CIRCUIT INSPECTION 


1. Disconnect "C106-3" connector. 
2. Ignition "ON" & Engine "OFF". 
3. Measure voltage between each terminal "1,2,3,4" of the TCM side harness connector and chassis ground. 


Specification : approx. 5V 


1. TRANSMISSION RANGE SWITCH SW1 
2. TRANSMISSION RANGE SWITCH SW2 
3. TRANSMISSION RANGE SWITCH SW3 
4. TRANSMISSION RANGE SWITCH SW4 
6. TURBINE SENSOR 1 
7, TURBINE SENSOR 2 


4. Is voltage within specifications? 


YES 
Go to "Component inspection" procedure. 


| NO = = 


Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Substitute with a known-good PCM/TCM and check for proper operation. If 
the problem is corrected, replace PCM/TCM as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 

1. Ignition "OFF". 

2. Disconnect "C106-3" connector. 

3. Measure the resistance between each terminal of the sensor. 


Specification : 


PIN No GND 2182) 


PST 
>-Rimidate) | 
B 
N-R{middie} | 
NST | 
N-Dimiddie) | 
D 
@ © SWITCH IS ON(GND LEVER) 

RANGE INDICATOR LAMP 'OFF' AND MAINTAIN PREVIOUS RANGE 

[RANGE SWITCH continuity check table] 


1. TRANSMISSION RANGE SWITCH SW1 
2. TRANSMISSION RANGE SWITCH SWe2 
3. TRANSMISSION RANGE SWITCH SW3 
4. TRANSMISSION RANGE SWITCH SW4 
5. TURBINE SENSOR 1 
7. TURBINE SENSOR 2 
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4. Is resistance within specifications? 

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, 
deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" 
procedure. 

Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Substitute with a known-good "TRANSMISSION RANGE SWITCH" and 
check for proper operation. If the problem is corrected, replace "TRANSMISSION RANGE SWITCH" as 
necessary and go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present? 


YES ee 


Go to the applicable troubleshooting procedure. 


NO = = |] 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0711 


COMPONENT LOCATION 


GENERAL DESCRIPTION 

The automatic transmission fluid(ATF) temperature sensor A is installed in the INHIBITOR SWITCH and 
fluid(ATF) temperature sensor B is installed in the valve body. Sensor B measured the temperature of the oil flowing 
from the torque converter. The TCM supplies a 5V reference voltage to the sensor, and the output voltage of the 
sensor changes when the ATF temperature varies. 


DTC DESCRIPTION 
This DTC is for checking sensor failure. This code is set if the temperture data from Oil Temperture sensor is fixed 
between -4°F and 32°F or 32°F and 68°F for 10min. 
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DTC DETECTING CONDITION 


T ission Fluid T tur 
Sensor 


e Oil temp. at IG "ON" - Coolant temp. at IG 
see "ON" >10°C * OPEN OR SHORT IN 


ae 
e Faul 
Fail Safe e Fluid temperature is regarded as 80°C e Faulty TCM 


Monitor Scantool Data 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON". 

3. Monitor the "TRANSAXLE FLUID TEMPERATURE SENSOR "1" parameter on the scantool. 


Specification : Increasing Gradually 


1.3 CURRENT DATA 


BerLuID TEMP-i0 FP. FAM) 76 


x [FLUID TENP-2( CONVERT.) 78 "C 


LU SOL. MONITOR 
PL SOL. OUTPUT 
PL. SOL. MONITOR 


1.3 CURRENT DATA 


PSiFLUID TEMP-1 F. FAN) “48 “C FLUID TENP-1( F. FAN) 188 *¢ 
x 
ATF SNSR-10F. PAN) ATF SNSR-10F. FAN) 
ATF SNSR-2( CONVERTER ) ATF SNSR-2( CONVERTER) 
LU SOL. OUTPUT 
LU SOL. MONITOR 
PL SOL. OUTPUT 
PL. SOL. MONITOR 


FIG.1} Normal 
FIG.2} Signal harness open 
FIG,3) Signal harness grounc short 
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4. Does "TRANSMISSION FLUID TEMPERATURE SENSOR " follow the reference data? 
YES 
Fault is intermittent caused by poor contact in the sensor's and/or PCM/TCM's connector or was repaired and 
PCM/TCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of 
Vehicle Repair" procedure. 


EA = = e] 


Go to "Terminal & connector inspection" procedure. 


TERMINAL & CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal conditions. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of vehicle Repair" procedure. 


EA = = 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Ignition "ON" & Engine "OFF". 
2. Disconnect the "ATF 1[C106-1] and ATF 2[C106-2]" connector. 
3. Measure the voltage between terminal "9" of the "ATF 1 [C106-1]" harness connector and chassis ground. 


Specification : Approx. 5 V 


C106-1 


1.ViGN-OUT 1 
2. DATA BIT 1 
3.P5B 2 

4 PSC 2 
5.SEL 1 

& SEL 2 

7 SEL 3 

8 GND 

9.ATF 1 

10 VSP 1 


4. Is voltage within specifications? 


YES 
Go to "Component Inspection" procedure. 


EA O ë = = = 


Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Go to "CHECK TCM" of the "Component Inspection" procedure. 


COMPONENT INSPECTION 


— 


Page 49 of 131 


. CHECK "TRANSMISSION FLUID TEMPERATURE SENSOR" 


(1) Ignition "OFF" . 
(2) Disconnect the "ATF 1 [C106-1] and ATF 2 [C106-2]" connector. 


(3) Measure the rasistance between terminal "9" of the "ATF 1 [C106-1]" harness connector and chassis ground. 
Specification : Refer to " Reference data" 


[Reference data] 


C106-1:9~GND | 68. | Approx.6.5 | Approx. 2 
Approx. 3 
C106-2:1~GND | 6&8 | Approx.43 | Approx. 2 


Approx. 0.5 Approx. 0 


C106-1 

Component side 1. VIGN-OUT 1 
2.CATA EIT 1 
3.PSB2 
4 PSC 2 
5.SEL1 
6SEL2 
7.SEL3 
8. GND 
9.ATF 1 
10, VSP 1 


(4) Is resistance within specifications? 


YES 
Go to "CHECK PCM/TCM" as below. 


| NO = = = |] 


Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" proced 
Replace "TRANSMISSION FLUID TEMPERATURE SENSOR 1" as necessary and Go to "Verification of 
Vehicle Repair" procedure. 
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2. CHECK TCM 
(1) Ignition "ON" & Engine "OFF". 


(2) Disconnect the "ATF 1 [C106-1] " connector. 

(3) Install scantool and access "SIMU-SCAN" mode. 

(4) Simulate voltage (0—5V) to "TRANSMISSION FLUID TEMPERATURE SENSOR 1, 2" signal circuit. 
1.6 SIMU-SCAN 


FLUID TEMP-1¢F. FAN) 63 "Q FLUID TEMP-1¢ F. FAN) 33 a ~ 


FLUID TEMP-2( CONVERT.) 54 °C LUID TEMP-2( CONVERT.) 27 °C 


ATF SNSR-1(F.FAN) ATF SNSR-1(F.FAN) 
ATF SNSR-2( CONVERTER > ATF SNSR-2( CONVERTER ) 


SIMULATION OF VOLTAGE SIMULATION OF VOLTAGE 


1.66 V 


€ CH B ONLY } 


FIG. 1) INPUT *.02V — 63°C 
FIG.2) INPUT 2.00V — 33°C 


Ths valles are subject to change according to vehicle model or conditions 


(5) Is FLUID TEMP. SENSOR signal value changed according to simulation voltage? 
Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriorat 
damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
NO 
Substitute with a known-good TCM and check for proper operation. If the problem is corrected, replace 1 
as necessary and go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


EA = = = 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0712 


COMPONENT LOCATION 
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GENERAL DESCRIPTION 


The automatic transmission fluid(ATF) temperature sensor A is installed in the INHIBITOR SWITCH and 

fluid(A TF) temperature sensor B is installed in the valve body. Sensor B measured the temperature of the oil flowing 
from the torque converter. The TCM supplies a 5V reference voltage to the sensor, and the output voltage of the 
sensor changes when the ATF temperature varies. The automatic transmission fluid(ATF) temperature provides very 
important data for the TCM's control of the Torque Converter Clutch, and is also used for many other purposes. 


DTC DESCRIPTION 


This DTC is for checking sensor failure. This code is set if the temperture data from Oil Temperture sensor is fixed 
between -4°F and 32°F or 32°F and 68°F for 10min. 


DTC DETECTING CONDITION 


DTC Strategy e Check the voltage range ATF T/S : Automatic 
re Transmission Fluid Temperature 
Enable Conditions e Battery voltage >10V Sheet 


Threshold value e Input voltage < 0.05V 
e OPEN IN CIRCUIT 
Diagnostic Time e More than 2 sec ° MU 
e Faulty ATF T/S 1 
Fail Safe e Fluid temperature is regarded as 80°C 


Monitor Scantool Data 


1. Connect scantool to data link connector(DLC). 
2. Engine "ON". 
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3. Monitor the "TRANSAXLE FLUID TEMPERATURE SENSOR "1" parameter on the scantool. 


Specification : Increasing Gradually 


1.3 CURRENT DATA 


BEFLUID TEMP=1( F. FAN) 
x [FLUID TENP-2( CONVERT.) 78 
ATF SNSR-1(F.FAN) 
ATF SNSR-2¢ CONVERTER) 
LU SOL. OUTPUT 
LU SOL. NONTTOR 
PL SOL. OUTPUT 
PL. SOL. MONITOR 


1.3 CURRENT DATA 


FLUID TEMP-1( F. FAN) -48 “C 

ATF SNSR-1CF. FAN) 
ATP SNSR-2( CONVERTER ) 
LU SOL. OUTPUT 
LU SOL. MONITOR 
PL SOL. OUTPUT 
PL. SOL. MONITOR 


y 


FLUID TENP-1( F. FAN) 188 “c 
FLUID TEMP-Z( CONVERT.) -48 "C 
ATF SNSR-10F. FAN) 

ATF SNSR-2( CONVERTER) 

LU SOL. OUTPUT 


LU SOL, MONITOR 
[PL SOL, OUTPUT 
PL. SOL. MONT TOR 


FIG.1} Normal 
FIG.2} Signal harness open 
FIG.3) Signal hamess ground short 


4. Does "TRANSMISSION FLUID TEMPERATURE SENSOR " follow the reference data? 


YES 
Fault is intermittent caused by poor contact in the sensor's and/or PCM/TCM's connector or was repaired and 
PCM/TCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of 
Vehicle Repair" procedure. 


2 


Go to "Terminal & connector inspection" procedure. 


TERMINAL & CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminal conditions. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of vehicle Repair" procedure. 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Ignition "ON" & Engine "OFF". 
2. Disconnect the "ATF 1[C106-1] and ATF 2[C106-2]" connector. 
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3. Measure the voltage between terminal "9" of the "ATF 1 [C106-1]" harness connector and chassis ground. 


Specification : Approx. 5 V 


C106-1 


1.VIGN-OUT 4 
2,DATA BIT 1 
3.P5B2 

4 PSC 2 
5.SEL 1 

6 SEL? 
7,.SEL3 
8.GND 

9.ATF 1 
10.VSP 1 


4. Is voltage within specifications? 


YES 
Go to "Component Inspection" procedure. 


NO ç ë = 


Check for open in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 

1. CHECK "TRANSMISSION FLUID TEMPERATURE SENSOR" 
(1) Ignition "OFF" . 
(2) Disconnect the "ATF 1 [C106-1] and ATF 2 [C106-2]" connector. 


(3) Measure the rasistance between terminal "9" of the "ATF 1 [C106-1]" harness connector and chassis ground. 
Specification : Refer to " Reference data" 


[Reference data] 


BD Approx. 15 Approx. 3 
C106-1 : 9 ~ GND — Approx. 2 
Approx. 3 
C106-2:1~GND | 68 | Approx.4.3 | Approx. 2 


176 Approx. 0.5 Approx. 0 


C106-1 

Component side 1 VIGN-OUT 1 
2.DAIA Ell 1 
3.P5B 2 
4. PSC 2 
5.SEL 1 
6.SEL 2 
7. SEL 3 
8.GND 
9.ATF 1 
10,VSP 1 
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(4) Is resistance within specifications? 


YES 
Go to "CHECK PCM/TCM" as below. 


| NO = = = |] 


Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" proced 
Replace "TRANSMISSION FLUID TEMPERATURE SENSOR 1" as necessary and Go to "Verification of 
Vehicle Repair" procedure. 


2. CHECK TCM 
(1) Ignition "ON" & Engine "OFF". 


(2) Disconnect the "ATF 1 [C106-1] " connector. 
(3) Install scantool and access "SIMU-SCAN" mode. 
(4) Simulate voltage (0—5V) to "TRANSMISSION FLUID TEMPERATURE SENSOR 1, 2" signal circuit. 


1.6 | sisi STMURSCAN ëűăě é| 1.6 SINU-SCAN 


STOO co ——_—_—_—_—_—_—— 
ty AEN TEMP-1( F. FAN) 63 FLUID TENP-1¢ F. FAN) 33 K- 
MOET OAIE TEMP-2( CONVERT. ) FLUID TEMP-2( CONVERT.) 27 °C 


ATF SNSR-1(F.FAN) ATF SNSR-1(F. PAN) 
ATF SNSR-2¢ CONVERTER > ATF SNSR-2( CONVERTER ) 


SIMULATION OF VOLTAGE 


1.66 V 


c CH B ONLY } 


SIMULATION OF VOLTAGE 


2.00 V 


RTA CH B — ) 


FIG. 1 INPUT *.02Y — 63°C 
FIG.2; INPUT 2.00V — 33°C 


w Ths values are subject to change according to vehicle model or conditions 
(5) Is FLUID TEMP. SENSOR signal value changed according to simulation voltage? 
YES ee 
Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriorat 
damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
Substitute with a known-good TCM and check for proper operation. If the problem is corrected, replace 1 
as necessary and go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


| NO = = e] 


System performing to specification at this time. 
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Automatic Transaxle System > Troubleshooting > P0713 


COMPONENT LOCATION 


or pe 


GENERAL DESCRIPTION 


The automatic transmission fluid(ATF) temperature sensor A is installed in the INHIBITOR SWITCH and 

fluid(A TF) temperature sensor B is installed in the valve body. Sensor B measured the temperature of the oil flowing 
from the torque converter. The TCM supplies a 5V reference voltage to the sensor, and the output voltage of the 
sensor changes when the ATF temperature varies. The automatic transmission fluid(ATF) temperature provides very 
important data for the TCM's control of the Torque Converter Clutch, and is also used for many other purposes. 


DTC DESCRIPTION 


This DTC is for checking sensor failure. This code is set if the temperture data from Oil Temperture sensor is fixed 
between -4°F and 32°F or 32°F and 68°F for 10min. 


DTC DETECTING CONDITION 


DTC Strategy e Check the voltage range ATF T/S : Automatic 


+ Oil temp. at IG "ON" < -39°C Transmission Fluid Temperature 


; Sensor 
e Engine speed > 1000rpm 


Enable Conditions e Output speed > 500rpm * OPEN OR SHORT IN 


e Engine coolant temp. > 70°C CIRCUIT 
e Delay time = 160sec e Faulty ATF T/S 1 


Threshold value e Input voltage > 4.8V * Faulty TCM 
e 10 minutes accumulative total 
Fail Safe e Fluid temperature is regarded as 80°C 


Monitor Scantool Data 


1. Connect scantool to data link connector(DLC). 
2. Engine "ON". 


Page 56 of 131 
3. Monitor the "TRANSAXLE FLUID TEMPERATURE SENSOR "1" parameter on the scantool. 


Specification : Increasing Gradually 


1.3 CURRENT DATA 


BEFLUID TEMP=1( F. FAN) 
x [FLUID TENP-2( CONVERT.) 78 
ATF SNSR-1(F.FAN) 
ATF SNSR-2¢ CONVERTER) 
LU SOL. OUTPUT 
LU SOL. NONTTOR 
PL SOL. OUTPUT 
PL. SOL. MONITOR 


1.3 CURRENT DATA 


FLUID TEMP-1( F. FAN) -48 “C 

ATF SNSR-1CF. FAN) 
ATP SNSR-2( CONVERTER ) 
LU SOL. OUTPUT 
LU SOL. MONITOR 
PL SOL. OUTPUT 
PL. SOL. MONITOR 


y 


FLUID TENP-1( F. FAN) 188 “c 
FLUID TEMP-Z( CONVERT.) -48 "C 
ATF SNSR-10F. FAN) 

ATF SNSR-2( CONVERTER) 

LU SOL. OUTPUT 


LU SOL, MONITOR 
[PL SOL, OUTPUT 
PL. SOL. MONT TOR 


FIG.1} Normal 
FIG.2} Signal harness open 
FIG.3) Signal hamess ground short 


4. Does "TRANSMISSION FLUID TEMPERATURE SENSOR " follow the reference data? 


YES 
Fault is intermittent caused by poor contact in the sensor's and/or PCM/TCM's connector or was repaired and 
PCM/TCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of 
Vehicle Repair" procedure. 


2 


Go to "Terminal & connector inspection" procedure. 


TERMINAL & CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminal conditions. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Ignition "ON" & Engine "OFF". 
2. Disconnect the "ATF 1 [C106-1] and ATF 2 [C106-2]" connector. 
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3. Measure the voltage between terminal "9" of the "ATF 1 [C106-1]" harness connector and chassis ground. 


Specification : Approx. 5 V 


C106-1 


1.VIGN-OUT 4 
2,DATA BIT 1 
3.P5B2 

4 PSC 2 
5.SEL 1 

6 SEL? 

7 SEL 3 

8. GND 

9.ATF 1 

10. VSP 1 


4. Is voltage within specifications? 


YES 
Go to "Component Inspection" procedure. 


EA ë = | 


Check for short to ground in harness. Repair as necessary and Go to "Verification of Vehicle Repair" 
procedure. 


COMPONENT INSPECTION 

1. CHECK "TRANSMISSION FLUID TEMPERATURE SENSOR" 
(1) Ignition "OFF" . 
(2) Disconnect the "ATF 1 [C106-1] and ATF 2 [C106-2]" connector. 


(3) Measure the rasistance between terminal "9" of the "ATF 1 [C106-1]" harness connector and chassis ground. 
Specification : Refer to " Reference data" 


[Reference data] 


© | PINNo | TEMPERATURE (°F) | RESISTANCE (KQ)| VOLTAGE 


Approx. 15 Approx. 3 


C106-1:9~GND | 68|  Approx.6.5 Approx. 2 


Approx. 0.9 Approx. 0 


C106-2 : 1 ~ GND Approx. 4.3 Approx. 2 


Approx. 0.5 Approx. 0 


| C106-1 

5 Component side 1.VIGN-OUT 4 
z 2.DATA BIT 1 
410 3.PSB2 
4.PSC 2 

5. SEL 1 
6.SEL2 
7.SEL3 
8.GND 
9.ATF 1 
10,VSP 1 


2 


3 


6/718 
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(4) Is resistance within specifications? 


YES 
Go to "CHECK PCM/TCM" as below. 


| NO = = = |] 


Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" proced 
Replace "TRANSMISSION FLUID TEMPERATURE SENSOR 1" as necessary and Go to "Verification of 
Vehicle Repair" procedure. 


2. CHECK TCM 
(1) Ignition "ON" & Engine "OFF". 


(2) Disconnect the "ATF 1 [C106-1] " connector. 
(3) Install scantool and access "SIMU-SCAN" mode. 
(4) Simulate voltage (0—5V) to "TRANSMISSION FLUID TEMPERATURE SENSOR 1, 2" signal circuit. 


1.6 | sisi STMURSCAN ëűăě é| 1.6 SINU-SCAN 


STOO co ——_—_—_—_—_—_—— 
ty AEN TEMP-1( F. FAN) 63 FLUID TENP-1¢ F. FAN) 33 K- 
MOET OAIE TEMP-2( CONVERT. ) FLUID TEMP-2( CONVERT.) 27 °C 


ATF SNSR-1(F.FAN) ATF SNSR-1(F. PAN) 
ATF SNSR-2¢ CONVERTER > ATF SNSR-2( CONVERTER ) 


SIMULATION OF VOLTAGE 


1.66 V 


c CH B ONLY } 


SIMULATION OF VOLTAGE 


2.00 V 


RTA CH B — ) 


FIG. 1 INPUT *.02Y — 63°C 
FIG.2; INPUT 2.00V — 33°C 


w Ths values are subject to change according to vehicle model or conditions 
(5) Is FLUID TEMP. SENSOR signal value changed according to simulation voltage? 
YES ee 
Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriorat 
damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
Substitute with a known-good TCM and check for proper operation. If the problem is corrected, replace 1 
as necessary and go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


| NO = = e] 


System performing to specification at this time. 
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Automatic Transaxle System > Troubleshooting > P0716 


COMPONENT LOCATION 


a 


= ie f *. Input shaft ; 
r speed sensor? Input shaft 
B o pesn 


Input shaft speed sensor 1 Input shaft speed sensor 2 


GENERAL DESCRIPTION 


The Input Sensor of RXC Auto transmission is composed of S1(Sensor1) and S2(Sensor2). S1 inputs signal to 
TCM only at 4th gear and S2 does at Ist, 2nd, 3rd, 4th and Sth gear. Therefore, sensing pulse frequency generated 
by both signals, TCM calculates Inputshaft speed and compute Turbine rotation. This value is mainly used to control 
the optimum fluid pressure during shifting. 


DTC DESCRIPTION 


The TCM sets this code if an output pulse-signal is not detected, from the INPUT SPEED SENSOR 1 or 2, when 
the vehicle is running faster than SMPH(8km/h). The Fail-Safe function will be set by the TCM if this code is 
detected. 


DTC DETECTING CONDITION 


DTC Strategy e Speed rationality check e Signal circuit is open or short 


* Battery voltage > 10V e Sensor power circuit is open 
e Output speed >200rpm 
Enable Conditions e Engine speed >700 rpm 
e State of "TRANSMISSION" is "STATIC" 
e The time after the last shift was finished 500msec 


e Sensor ground circuit is open 

* Faulty INPUT SPEED 
SENSOR 1 

e Faulty TCM 


Threshold value e Input speed1 >100rpm 


e "Input speed" is regarded as 600rpm(Nt = 
600rpm) 
Fail Safe e Shift prevention over 4th gear 
e Prevention of manual shift 
e Prevention of pressure adaptation 


Monitor Scantool Data 
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1. Connect scantool to data link connector(DLC). 
2. Engine "ON". 
3. Monitor the "INPUT SPEED SENSOR 1" parameter on the scantool. 
4. Driving at speed of over 12.42MPH(20km/h) at 1 gear. 


Specification : Increasing Gradually 


1.3 1 nme _ 7 DATA 85/76 
Hl 
La TURBIN SPEED SENSOR 764 rpn | 
* [ENGINE SPEED 736 
DAMPER CLUTCH SL. RPM 
ACCEL. OPEN SIGNAL 
TPS OPEN SIGNAL 


x n emmnnercmneee SPEED SENSOR 3744 rpn 

x 
DAMPER CLUTCH SL. RPH 

ACCEL. OPEN SIGNAL 

TPS OPEN SIGNAL 

ACCEL. FULL SWC CAL. ) 

ACCEL. IDLE SWC CAL. > 

FLUID TENP-1CF. FAN) 


__[rix_] [Part] [FULL] [HELP] [GrpH] [RCRD] | 


ACCEL. FULL SUWCCAL. ) 
ACCEL, IDLE SWCCAL. ) 
FLUID TENP-1CF. FAN) 


FIG.1} Low speed 
FliS.2) High speed 


5. Does "INPUT SPEED SENSOR" follow the reference data? 
YES 
Fault is intermittent caused by poor contact in the sensor's and/or PCM/TCM's connector or was repaired and 
PCM/TCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of 
Vehicle Repair" procedure. 


NO = = 


Go to "Terminal & connector inspection" procedure. 


TERMINAL & CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal conditions. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
(No 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Ignition "ON" & Engine "OFF". 
2. Disconnect the "C106-3" connector. 
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3. Measure voltage between terminal "6" of the C106-3 harness connector and chassis ground. 


Specification : Approx. 5 V 


= )___ c 106-3 
a]slz| 
8| 7/6] > 


1. TRANSMISSION ANGE SWITCH SW1 
2. TRANSMISSION JANGE SWITCH SW2 
3. TRANSMISSION JANGE SWITCH SW3 
4. TRANSMISSION RANGE SWITCH SW4 
6. TURBINE SENSOR 1 
7. TURBINE SENSOR 2 


4. Is voltage within specifications? 


eS ee 


Go to "Power supply circuit inspection" procedure. 
| NO D 
Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Go to "Check TCM" of the "Component Inspection" procedure. 
Power supply circuit inspection 
1. Remove "OIL PAN". 
2. Ignition "ON", Engine "OFF". 
3. Connect the "C106-3 and Shift CM" connector. 
4. Measure resistance between terminal "4" of the TURBINE SENSOR harness connector and chassis ground. 


Specification : approx. 12V 


5. Is voltage within specifications ? 


YES 
Go to "Ground circuit inspection" procedure. 
| NO 
Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If power circuit in harness is OK, Substitute with a known-good Shift CM and check for proper operation. If the 
problem is corrected, replace Shift CM as necessary and go to "Verification of Vehicle Repair" procedure. 
Ground circuit inspection 
1. Remove "OIL PAN". 
2. Engine "OFF". 
3. Disconnect the "C106-3 and Shift CM" connector. 
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4. Measure resistance between terminal "3" of the INPUT SPEED SENSOR harness connector and chassis ground. 


Specification : approx. 0Q 


5. Is resistance within specifications? 


YES 
Go to "Component inspection" procedure. 


| NO = = 


Check for open in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check "TURBINE SENSOR 2" 
(1) Ignition "ON" & Engine "OFF". 


(2) Connect the "C106-3" connector. 


(3) Measure Frequency between terminal "6" of the C106-3 harness connector and chassis ground. 


Specification : 


NAME PIN NO Spec 


e Ist gear 
Turbine Sensor] e 12.42MPH(20km/h) 
e Idle SW OFF 


Approx. 1.1K 
e 4th gear 


Turbine Sensor2 e 31 MPH(50km/h) 
e Idle SW OFF 


CAUTION 


Scan tool data link cable is maintain to connecting condition. 
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C106-3 
Component side 


4 


1. TRANSMISSION RANGE SWITCH SW1 
2. TRANSMISSION RANGE SWITCH SW2 
3. TRANSMISSION RANGE SWITCH SW3 
4. TRANSMISSION RANGE SWITCH SW4 
6. TURBINE SENSOR 1 
7. TURBINE SENSOR 2 


(4) Is frequency within specifications? 
YES 
Go to "CHECK TCM "as below. 


| NO M 
Replace "TURBINE SENSOR" as necessary and Go to "Verification of Vehicle Repair" procedure. 
2. CHECK TCM 
(1) Ignition "ON" & Engine "OFF". 
(2) Disconnect "C106-3" connector. 
(3) Install scantool and access "SIMU-SCAN" mode. 
(4) Simulate frequency to TURBINE SENSOR | signal circuit. 


1.6 SIMU-SCAN 
ea ee 


[TURBIN SPEED SENSOR 224 rpn | 
ENGINE SPEED 
DAMPER CLUTCH SL. RPM 
ACCEL, OPEN SIGNAL 


1.6 SIMU-SCAN 


x TURBIN SPEED SENSOR 
ENGINE SPEED 


DAMPER CLUTCH SL. RPH 
ACCEL. OPEN SIGNAL 


SIMULATION OF FREQUENCY 
FREQUENCY DUTY 


SIMULATION OF FREQUENCY 
FREQUENCY DUTY 


58 % 


( CH B ONLY } 


(neter) [sink] [suer] | + |[ — | [Fix | 


FIG. 1) INPUT "50RZ — 224rpm 
FIG.2: INPUT 250HZ — 352rom 


% The valles are subject to change according to vehicle model or conditions 


(5) Is "TURBINE SENSOR 1" signal value changed according to simulation frequency? 
YES 
Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriorat 
damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
NO M 
Substitute with a known-good TCM and check for proper operation. If the problem is corrected, replace 1 
as necessary and go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 
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4. Are any DTCs present? 


eS ee 


Go to the applicable troubleshooting procedure. 


EA = = 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0717 


COMPONENT LOCATION 


S A 
phas 
r 


A 


A P fom Input shaft 
f 5 / N a speed sensor 2 _ 
Fs + 


' j . inp pl 
\ | “ speed sensor 1 
: k l Ea 
ety 2 a =x i i Ex 
j 
Input shaft speed sensor 1 Input shaft speed sensor 2 
GENERAL DESCRIPTION 


The Input Sensor of RXC Auto transmission is composed of S1(Sensor1) and S2(Sensor2). S1 inputs signal to 
TCM only at 4th gear and S2 does at Ist, 2nd, 3rd, 4th and Sth gear. Therefore, sensing pulse frequency generated 
by both signals, TCM calculates Inputshaft speed and compute Turbine rotation. This value is mainly used to control 
the optimum fluid pressure during shifting. 


DTC DESCRIPTION 

The TCM sets this code if an output pulse-signal is not detected, from the INPUT SPEED SENSOR 1 or 2, when 
the vehicle is running faster than 5MPH(8km/h). The Fail-Safe function will be set by the TCM if this code is 
detected. 


DTC DETECTING CONDITION 
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DTC Strategy e Speed rationality check e Signal circuit is open or short 


* Battery voltage > 10V e Sensor power arcu is open 
* Output speed >1000rpm e Sensor ground circuit is open 


i : : e Faulty INPUT SPEED 
Enable Conditions Engine speed(Only current gear is the 1st gear) SENSOR 1 
>3000 rpm 


e Engine speed(2.3.4.5 gear) >700 rpm e Faulty TCM 


e Position lever = "D" 


Threshold value e Input speed1 < 100rpm 


e "Input speed" is regarded as 600rpm(Nt = 
600rpm) 
Fail Safe e Shift prevention over 4th gear 
e Prevention of manual shift 
e Prevention of pressure adaptation 


Monitor Scantool Data 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON". 

3. Monitor the "INPUT SPEED SENSOR 1" parameter on the scantool. 
4. Driving at speed of over 12.42MPH(20km/h) at 1 gear. 


Specification : Increasing Gradually 
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——————— 


[ENGINE SPEED 
INPUT SPEED( PC-A) è INPUT SPEED PG-A) 
TURBIN SPEED SENDOR 1 š TURBIN SPEED SENDOR 1 
TURBIN SPEED SENDOR 2 . URBAIN SPEED SENDOR 2 


INHIBITOR sul TCH 1 


| _[rix | [Part] [rust] [Herr] [crru] (RCRD) | 


a] 
ENGINE SPEED 5 oy 
INPUT SPEED PG~A) 8.8 rpn 
TURBIN SPEED SENDOR 1 8.8 rpn 
TURBIN SPEED SENDOR 2 0.68 rpn 
TOC SLIP RPN 654. rpn 
POSITION 1 GEAR 


SF Pt] ai AS A 
INHI NITOR SULTON 1 


1.13 CURRENT DATA 01759 
Bl 


[ENGINE SPEED 1005 rpn ENGINE SPEED 2148 rpn 


(INPUT SPEED PG-A) i 2116. rpa 
[TURDIN SPEED SENDOR 1 F TURBIN SPEED SENDOR 1 6,6) rpa 


(TURBIN SPEED SENDOR 2 f 2079, rpa 
32.0 rpa 
3 GEAR 


1.11 CURRENT DATA 
JENGINE SPEED 1967 rpa JENGINE SPEED 


TURBIN SPEED SENDOR 1 
TURBIN SPEED SENDOR 2 


INHIBITOR SWITCH 1 


| [Fix | [Pant] | Putt] |WeLP) [Gren] (acen) | 


FIG.1) "PN" range FIG.5) "D" range 2nd gear 
FIG.2) "R" range FIG.6) 'D* range 3rd gear 
FIG.3) "D" range ‘st gear, vehicie speed = 0 FIG.7) "D* range 4th gear 

F\G.4) "D" range ‘st gear FIG.8) "D" range 5th gear 
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5. Does "INPUT SPEED SENSOR" follow the reference data? 


YES 
Fault is intermittent caused by poor contact in the sensor's and/or PCM/TCM's connector or was repaired and 
PCM/TCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of 
Vehicle Repair" procedure. 


EA = = e] 


Go to "Terminal & connector inspection" procedure. 


TERMINAL & CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal conditions. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
EA = = = 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Ignition "ON" & Engine "OFF". 
2. Disconnect the "C106-3" connector. 
3. Measure voltage between terminal "6" of the C106-3 harness connector and chassis ground. 


Specification : Approx. 5 V 


1. TRANSMISSION RANGE SWITCH SW1 
2. TRANSMISSION RANGE SWITCH SW2 
3. TRANSMISSION RANGE SWITCH SW3 
4 TRANSMISSION RANGE SWITCH SW4 
6. TURBINE SENSOR 1 
7. TURBINE SENSOR 2 


4. Is voltage within specifications? 


YES 
Go to "Power supply circuit inspection" procedure. 


| NO = = | 


Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Go to "Check TCM" of the "Component Inspection" procedure. 
Power supply circuit inspection 
1. Remove "OIL PAN". 
2. Ignition "ON", Engine "OFF". 
3. Connect the "C106-3 and Shift CM" connector. 
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4. Measure resistance between terminal "4" of the TURBINE SENSOR harness connector and chassis ground. 


Specification : approx. 12V 


5. Is voltage within specifications ? 


eS āä O = y y O 


Go to "Ground circuit inspection" procedure. 
No 
Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If power circuit in harness is OK, Substitute with a known-good Shift CM and check for proper operation. If the 
problem is corrected, replace Shift CM as necessary and go to "Verification of Vehicle Repair" procedure. 
Ground circuit inspection 
1. Remove "OIL PAN". 
2. Engine "OFF". 
3. Disconnect the "C106-3 and Shift CM" connector. 
4. Measure resistance between terminal "3" of the INPUT SPEED SENSOR harness connector and chassis ground. 


Specification : approx. 0Q 


5. Is resistance within specifications? 


eS ee 


Go to "Component inspection" procedure. 


| NO = = = 


Check for open in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
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1. Check "TURBINE SENSOR 2" 
(1) Ignition "ON" & Engine "OFF". 
(2) Connect the "C106-3" connector. 


(3) Measure Frequency between terminal "6" of the C106-3 harness connector and chassis ground. 


Specification : 


e Ist gear 
Turbine Sensor] e 12.42MPH(20km/h) 


e Idle SW OFF 


Approx. 1.1K 
e 4th gear 


Turbine Sensor2 e 31MPH(50km/h) 
e Idle SW OFF 


CAUTION 


Scan tool data link cable is maintain to connecting condition. 


C106-3 
Component side 


4 


1. TRANSMISSION RANGE SWITCH SW1 
2. TRANSMISSION RANGE SWITCH SW? 
3. TRANSMISSION RANGE SWITCH SW3 
4. TRANSMISSION RANGE SWITCH SW 
6. TURBINE SENSOR 1 
7. TURBINE SENSOR 2 


(4) Is frequency within specifications? 
YES 
Go to "CHECK TCM "as below. 


NO = = 


Replace "TURBINE SENSOR" as necessary and Go to "Verification of Vehicle Repair" procedure. 
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2. CHECK TCM 
(1) Ignition "ON" & Engine "OFF". 
(2) Disconnect "C106-3" connector. 
(3) Install scantool and access "SIMU-SCAN" mode. 
(4) Simulate frequency to TURBINE SENSOR | signal circuit. 


1.6 SIMU-SCAN 


——EE eee ae 
[TURBIN SPEED SENSOR 224 rpn | 


ENGINE SPEED 
DAMPER CLUTCH SL. RPM 
ACCEL. OPEN SIGNAL 


1.6 SIMU-SCAN 
al 


la [TURBIN SPEED SENSOR 352 rpn 
ENGINE SPEED 
DAMPER CLUTCH SL. RPM 
ACCEL. OPEN SIGNAL 


SIMULATION OF FREQUENCY 
FREQUENCY DUTY 


SIMULATION OF FREQUENCY 
FREQUENCY DUTY 


58 % 


( CH B ONLY } 


(nerek) [sink] [sucer] | + || — | [Fix | 


FIG. 1) INPUT *50RZ — 224rpm 
FIG.2) INPUT 250HZ — 352r9m 


Ths valles are subject to change according to vehicle model or conditions 
(5) Is "TURBINE SENSOR 1" signal value changed according to simulation frequency? 
YES 
Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriorat 
damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


Substitute with a known-good TCM and check for proper operation. If the problem is corrected, replace 1 
as necessary and go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


| NO = = = |] 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0721 


COMPONENT LOCATION 
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| 
FTA 


~ 
fi f 
| a 


GENERAL DESCRIPTION 
The OUTPUT SPEED SENSOR outputs waveform signals according to the revolutions of the output shaft of the 
transmission. The Output Speed Sensor is installed in front of the Parking Gear to determine the Parking Gear rpms 


by counting the frequency of the pulses. This value, together with the throttle position data, is mainly used to decide 
the optimum gear position. 


DTC DESCRIPTION 
The TCM sets this code if the calculated value of the signals is noticeably different from the value calculated, using 


the Vehicle Speed Sensor output, when the vehicle is running faster than 15.6MPH(25km/h). The TCM will initiate 
the fail safe function if this code is detected. 


DTC DETECTING CONDITION 


DTC Strategy e Speed rationality check e Signal circuit is open or 


e Battery voltage > 10V short 


ele E i it i 
Enable Conditions| » Lever poaton =D! fete power circuit is 
nae 2 aahi 
ngine speed > 3000 rpm e Sensor ground circuit is 


Threshold value e Output speed = 0 rpm open 
SENSOR 


e Shift prevention over 4th gear + Faulty TCM 
, e Prevention of manual shift 
Fail Safe ; : 
e Prevention of pressure adaptation 
e Output speed from vehicle speed 


Monitor Scantool Data 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON". 

3. Monitor the "OUTPUT SPEED SENSOR" parameter on the scantool. 
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4. Driving at speed of over Skm/h. 


Specification : Increasing Gradually 


1.3 CURRENT DATA 


1.3 CURRENT DATA 62/76 


VSS 10 A/T) MPH 
VSS 2( ECU) MPH 
OUTPUT SPEED SNSR 448 rpn 

URBI N P D ENSOR bð rpn 


USS 1 A/T) 58 MPH 
VSS 2C ECU) 56 NPH 
OUTPUT SPEED SNSR 2616 rpn 


URE ED El 
ENGINE SPEED 
CURRENT GEAR POS. 
CURRENT SHIFT NODE 
SELECTED LEVER RANGE 


ENGINE SPEED 1768 rpn 


CURRENT GEAR POS. 1 GEAR 
CURRENT SHIFT MODE SPORTS 
SELECTED LEVER RANGE SPORTS 


FIG.2) 


FIG.1) Low-speed 
FIG.2) High-speed 


5. Does "OUTPUT SPEED SENSOR" follow the reference data? 


YES 
Fault is intermittent caused by poor contact in the sensor's and/or PCM/TCM's connector or was repaired and 
PCM/TCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of 
Vehicle Repair" procedure. 


EA i | 


Go to "Terminal & connector inspection" procedure. 


TERMINAL & CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal conditions. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
No 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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. CHECK "OUTPUT SPEED SENSOR SIGNAL CIRCUIT 1" 
(1) Ignition "ON" & Engine "OFF". 
(2) Disconnect the "C106-1" connector. 
(3) Measure voltage between terminal "10" of the C106-1 harness connector and chassis ground. 


— 


Specification : approx. 5V 


l 1.VIGN-OUT 4 
2.DATA BIT 1 
3.PSB 2 
} 4.PSC 2 
5.SEL 1 
6.SEL 2 
7.SEL 3 
8.GND 
9.ATF 1 
10.0UTPUT SPEED SENSOR 


(4) Is voltage within specifications? 


YES 
Go to "OUTPUT SPEED SENSOR SIGNAL CIRCUIT 2" as below. 


| NO = = = ] 


Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" proced 
If signal circuit in harness is OK, Go to "Component Inspection" procedure. 


2. CHECK "OUTPUT SPEED SENSOR SIGNAL CIRCUIT 2" 
(1) Remove "OIL PAN". 


(2) Connect the "C106-1" connector. 

(3) Ignition "ON" & Engine "OFF". 

(4) Disconnect the "OUTPUT SPEED SENSOR" connector. 

(5) Measure voltage between terminal "WHITE COLOR" of the OUTPUT SPEED SENSOR harness connector 


chassis ground. 


Specification : approx. 5V 


(TRANSMISSION RANGE SWITCH SIDE) 
| p | w | B | TRANSMISSION RANGE i 
SWITCH SIDE 


OUTPUT SPEED SENSOR Si 


y CONNECTOR Wi F 
i Da.: it 
| | cy | 
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(6) Is voltage within specifications? 


eS å O = y O 


Go to "Power supply circuit inspection" procedure. 
Check for open or short in harness(H-02[A ] -TRANSMISSION RANGE SWITCH). Repair as necessar 


Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Replace "TRANSMISSION RANGE SWITCH" as necessary and Go to 


"Verification of Vehicle Repair" procedure. 


Power supply circuit inspection 

1. Remove "OIL PAN". 

2. Connect the "C106-1" connector. 

3. Ignition "ON" & Engine "OFF". 

4. Disconnect the "OUTPUT SPEED SENSOR" connector. 

5. Measure voltage between terminal "PINK COLOR" of the OUTPUT SPEED SENSOR harness connector and 


chassis ground. 


Specification : approx. 12V 


{TRANSMISSION RANGE SWITCH SIDE) 


T j || 
E w |B TRANSMISSION RANGE i 
SWITCH SIDE 
{ J 
wW 
OUTPUT SPEED SENSOR NË Us 
y CONNECTOR f 


6. Is voltage within specifications? 


BA å ë = ë 


Go to "Ground circuit Inspection" procedure. 
EA = = 
Replace "TRANSMISSION RANGE SWITCH" as necessary and Go to "Verification of Vehicle Repair" 
procedure. 
Ground circuit inspection 
1. Ignition "OFF" & Engine "OFF". 
2. Remove "OIL PAN". 
3. Connect the "C106-1" connector. 
4. Disconnect the "OUTPUT SPEED SENSOR" connector. 
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5. Measure resistance between terminal "BLACK COLOR" of the OUTPUT SPEED SENSOR harness connector 
and chassis ground. 


Specification : approx. 0Q 


(TRANSMISSION RANGE SWITCH SIDE) 


TRANSMISSION RANGE 
SWITCH SIDE 


OUTPUT SPZED SENSOR M z| 
CONNECTOR NI hs a 


6. Is resistance within specifications? 
YES 
Substitute with a known-good "OUTPUT SPEED SENSOR" and check for proper operation. If the problem 


is corrected, replace "OUTPUT SPEED SENSOR" as necessary and go to "Verification of Vehicle Repair" 
procedure. 


Replace "TRANSMISSION RANGE SWITCH" as necessary and Go to "Verification of Vehicle Repair" 
procedure. 


COMPONENT INSPECTION 

CHECK TCM 

1. Ignition "ON" & Engine "OFF". 

2. Disconnect "C106-1" connector. 

3. Install scantool and access "SIMU-SCAN" mode. 
4. Simulate frequency to OUTPUT SPEED SENSOR signal circuit. 
| 16 STMURSCAN O | 


VSS 1(A/T) Zð  køh 


OUTPUT SPEED SNSR 488 rpn | 
TURBIN SPEED SENSOR 
ENGINE SPEED 


1.6 SIMU-SCAN 


x VSS 1(A7/T) 


OUTPUT SPEED SNSR 
TURBIN SPEED SENSOR 
ENGINE SPEED 
SIMULATION OF FREQUENCY 


FREQUENCY DUTY 


158 Hz 58 % 


SIMULATION OF FREQUENCY 
FREQUENCY DUTY 


294 Hz 


FIG.1) FIG.2) 


FIG. 1) INPUT 1502 — 480rpm 
FIG.2) INFUT 2502 — 800rpm 


$% The values ae subject to change according to vehicle model or conditions. 
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5. Is "OUTPUT SPEED SENSOR" signal value changed according to simulation frequency? 


veS M 

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, 
deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" 
procedure. 

Substitute with a known-good TCM and check for proper operation. If the problem is corrected, replace 
TCM as necessary and go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present? 


EA ā O = y 


Go to the applicable troubleshooting procedure. 


EA = = 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0731 


COMPONENT LOCATION 
=i 
ail ae! a 1 
E : i T4 = a. a5 i Ji “Ll f a5 
hittin a Ñ af t yan a 
Da ee e i 
GENERAL DESCRIPTION 


The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the 1st 
gear ratio, while the transaxle is engaged in the Ist gear. For example, if the output speed is 1000 rpm and the Ist 
gear ratio is 3.827, then the input speed is 3827 rpm. 


DTC DESCRIPTION 
This code is set if the value of input shaft speed is not equal to the value of the output shaft, when multiplied by the 
Ist gear ratio, while the transaxle is engaged in Ist gear. 


DTC DETECTING CONDITION 
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DTC Strategy e Ist gear incorrect ratio e Faulty input speed sensor 


e Faulty output speed sensor 


e Engine speed >600rpm 
e 150rpm >Output speed < 6000rpm 
e Lever Position = "D" 
Enable Conditions e Input speed > 600rpm 
e A/T oil temp output > -10°C 


e Faulty internal transmission 


e Throttle opening >15% 
e The time after the last shift was finish >1sec 


Threshold value e Input speed - output speed x Ist gear ratio 
>200rpm 


Fail Safe e 4th gear Limp-Home mode 


MONITOR SCANTOOL DATA 


1. Connect scantool to data link connector(DLC). 

2. Engine "ON". 

3. Monitor the "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR POSITION" 
parameter on the scantool. 

4. Perform the "STALL TEST" with gear position "1" 


Specification : 2300 + 200 engine rpm 


1.11 CURRENT DATA 61759 


ENGINE SPEED 2233 rpn 
INPUT SPEEDC PG-A) 

OUTPUT SPEED PG-B ) 

CURRENT GEAR POSITION 

SELECTED LEVER RANGE 

ACC ON FLAG 

SPORTS MODE SWITCH 

SPORTS MODE UP SW 


| (Fix | [Parr] [FuLL] (HeLe] [eren] [ecen] | 


OPERATING ELEMENT OF EACH SHIFTING RANGE 
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nating Post Input | Hight ow Feverse | Direct | Reverse | From | Low Coast | Forward {at Forward 3rd 
> iittala ciurch Clutch | clutch | Brake | Brake Brake Brake | OrmWayCluch | OwnWayCiutch | OwnWayclut 
P À A 
+ + + + + + . 
R e | ej o) @ | © 
N à A * 
1st gear | * | A B © a + 
p + + + 4- + 
zra gee | | © A & 6 & 
$ = i $ 4 $ - 
p | sragea e o w à r © 
+ + + — 4 4 + 
anger | @ e ie a $ 
singsar | @ D | D à & } 
© WORKING 


@ PARTICIPATE IN DELIVERY TORQUE WHEN COAST DRIVING. 
à SUPPLING CIL PRESSURE TO ELEMENT, BUT NOT EFFECT ON OUTPUT 
+: TEMPORARY WORKING 


Stall test procedure in D1 and reason 
Procedure 
A. Warm up the engine 
B. After positioning the select lever in "D", depress the foot brake pedal fully. After that, depress the accelerator 
pedal to the maximum 
* The slippage of Ist gear operating parts can be detected by stall test in D 
Reason for stall test 
A. If there is no mechanical defaults in A/T, all slippage occurs in the torque converter. 
B. Therefore, engine revolution is output, but input and output speed revolution must be "zero" due to wheel's lock 
C. If 1st gear operating parts have faults, input speed revolution will be out of specification. 
D. If output speed revolution is output. It means that the foot brake force is not applied fully. Remeasuring is 
required. 
5. Is "STALL TEST " within specification? 
YES 
Go to "Signal Circuit Inspection" procedure. 


| NO = = | 


Go to "Component inspection" procedure. 


CAUTION 


e Do not let anybody stand in front of or behind the vehicle while this test is being carried out. 
e Check the A/T fluid level and temperature and the engine coolant temperature. 
- Fluid level : At the hot mark on the oil level gauge. 
- Fluid temperature : 176 °F~ 212 °F (80~100 °C). 
- Engine coolant temperature : 176 °F~ 212 °F (80~100 °C). 
e Chock both rear wheels(left and right). 
e Pull the parking brake lever on with the brake pedal fully depressed. 
e The throttle should not be left fully open for more than eight seconds. 
e If carrying out the stall test two or more times, move the select lever to the "N" position and run the 
engine at 1,000 rpm to let the A/T fluid cool down before carrying out subsequent tests. 


SIGNAL CIRCUIT INSPECTION 

1. Connect Scantool. 

2. Engine "ON". 

3. Monitor the "INPUT & OUTPUT SPEED SENSOR" parameter on the scantool. 


Page 79 of 131 
4. Accelerate the Engine speed until about 2000 rpm in the Ist gear. 


Specification : INPUT SPEED - (OUTPUT SPEED x Ist GEAR RATIO) < 200 RPM 


1.11 CURRENT DATA 81759 


ME ENGINE SPEED 2644 rpn 
* [INPUT SPEED PG-A) 2658. rpn 
* [TURBIN SPEED SENDOR 1 8.8 rpn 
* [TURBIN SPEED SENDOR 2 2878. rpn 


* [OUTPUT SPEED PG-B) 544. G@rpm 
* [CURRENT GEAR POSITION 1 GEAR 
X [SELECTED LEVER RANGE 

INHIBITOR SWITCH 1 


FIX | [PART | |FULL | |HELP | |GRPH| 
5. Does "INPUT&OUTPUT SPEED SENSOR" within specifications? 


YES 
Go to "Component Inspection" procedure. 
Check condition of Input & Output Speed Sensor and sensor wiring. Repair as necessary and go to 
"Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Connect Scantool. 

2. Engine "ON". 

3. Monitor the "OIL PRESSURE. S/W 1,2,3,5,6" parameter on the scantool. 
4. Move select lever to "D" range and operate vehicle within 1st gear condition. 


Oil Pressure Switch 
T NEWI | LOEW 
Oo P 
OO R O : 
OOO N O : 
x 
x 
x 
: 
X 
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1.11 CURRENT DATA 


[CURRENT GEAR POSITION 1 GEAR 
OIL PRESS.SW-2(LC/B) ON 
OIL PRESS.SW-5SC( D/C) OFF 
OIL PRESS.SW-3C1/C) OFF 


OIL PRESS.SW-1(Fr/B) ON 
OIL PRESS.SW-6CHALR’C) ON 
SELECTED LEVER RANGE 
INHIBITOR SWITCH 1 


5. Does "OIL PRESSURE. S/W 1,2,3,5,6 " follow the reference data? 
YES 


Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification of Vehicle Repair" 
procedure. 


Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and go to "Verification of 
Vehicle Repair " procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in general information. 
4. Are any DTCs present ? 

YES 
Go to the applicable troubleshooting procedure. 


EA = = = |] 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0732 
COMPONENT LOCATION 
Ce | 
pt > 9 lh Š 
$ — hi j 
et a a A Ae 
heat hale A is. 
rH] Se pe D fi S a 
E T. a a ais a aS E at oon 
Set ea TS OG 
AM S ie oe i, | ine 
GENERAL DESCRIPTION 


The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the 2nd 
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gear ratio, while the transaxle is engaged in the 2nd gear. For example, if the output speed is 1000 rpm and the 2nd 
gear ratio is 2.368, then the input speed is 2368 rpm. 


DTC DESCRIPTION 


This code is set if the value of input shaft speed is not equal to the value of the output shaft, when multiplied by the 
2nd gear ratio, while the transaxle is engaged in 2nd gear. 


DTC DETECTING CONDITION 


DTC Strategy e 2nd gear incorrect ratio e Faulty input speed sensor 


e Faulty output speed sensor 
e Faulty internal transmission 


e Engine speed >600rpm 
e 150rpm >Output speed < 6000rpm 
e Lever Position = "D" 
Enable Conditions e Input speed > 600rpm 
e A/T oil temp output > -10°C 


e Throttle opening >15% 
¢ The time after the last shift was finish >l sec 


Threshold value e Input speed - output speed x 2nd gear ratio 
>200rpm 


Diagnostic Time e More than 1sec 
Fail Safe e 4th gear Limp-Home mode 


MONITOR SCANTOOL DATA 


1. Connect scantool to data link connector(DLC). 

2. Engine "ON". 

3. Monitor the "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR POSITION" 
parameter on the scantool. 

4. Perform the "STALL TEST" with gear position "2" 


Specification : 2300 + 200 engine rpm 


1.11 CURRENT DATA 81759 


ENGINE SPEED 2222 rpn 
INPUT SPEED PG-A) 

OUTPUT SPEED( PG-B) 

CURRENT GEAR POSITION 

SELECTED LEVER RANGE 

INHIBITOR SWITCH 1 

INHIBITOR SWITCH 2 

INHIBITOR SWITCH 3 


|_(Fix | [PART] [FULL] [HELP] [arpx] (RCRD) | 


OPERATING ELEMENT OF EACH SHIFTING RANGE 
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nating Post Inpad | High’_ow Feverse | Direct | Reverse | From | Low Coast | Forward {at Forward 3rd 
> iittala ciurch Clutch | clutch | Brake | Brake Brake Brake | OrmWayCluch | OwnWayCiutch | OwnWayclut 
P À A 
+ + + + + + + 
R e | ej o) @ | © 
N à A * 
1st gear | * | A B © a + 
p + + + 4- + 
zne geer | |© A e 6 & 
$ = 4 $ 4 $ - 
D | sragea e ie @ à r ® 
l 4 4 4 =| 4 | | 
angeer | @ e © a + 
shga | @ D | D à & & 
© WORKING 


@ PARTICIPATE IN DELIVERY TORQUE WHEN COAST DRIVING. 
à SUPPLING CIL PRESSUR= TO ELEMENT, BUT NOT EFFECT ON OUTPUT 
*: TEMPORARY WORKING 


Stall test procedure in D2 and reason 
Procedure 
A. Warm up the engine 
B. After positioning the select lever in "D", depress the foot brake pedal fully. After that, depress the accelerator 
pedal to the maximum 
* The slippage of 2nd gear operating parts can be detected by stall test in D2 
Reason for stall test 
A. If there is no mechanical defaults in A/T, all slippage occurs in the torque converter. 
B. Therefore, engine revolution is output, but input and output speed revolution must be "zero" due to wheel's lock 
C. If 2nd gear operating parts have faults, input speed revolution will be out. 
D. If output speed revolution is output. It means that the foot brake force is not applied fully. Remeasuring is 
required. 
5. Is "STALL TEST " within specification? 
YES 
Go to "Signal Circuit Inspection" procedure. 


| NO = = | 


Go to "Component inspection" procedure. 


CAUTION 


e Do not let anybody stand in front of or behind the vehicle while this test is being carried out. 
e Check the A/T fluid level and temperature and the engine coolant temperature. 
- Fluid level : At the hot mark on the oil level gauge. 
- Fluid temperature : 176 °F~ 212 °F (80~100 °C). 
- Engine coolant temperature : 176 °F~ 212 °F (80~100 °C). 
e Chock both rear wheels(left and right). 
e Pull the parking brake lever on with the brake pedal fully depressed. 
e The throttle should not be left fully open for more than eight seconds. 
e If carrying out the stall test two or more times, move the select lever to the "N" position and run the 
engine at 1,000 rpm to let the A/T fluid cool down before carrying out subsequent tests. 


SIGNAL CIRCUIT INSPECTION 

1. Connect Scantool. 

2. Engine "ON". 

3. Monitor the "INPUT & OUTPUT SPEED SENSOR" parameter on the scantool. 
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4. Accelerate the Engine speed until about 2000 rpm in the 2nd gear. 


Specification : INPUT SPEED - (OUTPUT SPEED x 2nd GEAR RATIO) < 200 RPM 


1.11 CURRENT DATA 61/59 


ENGINE SPEED 1975 rpn | 
INPUT SPEEDCPG-A) 1953. rpn 


URBIN SPEED SENDOR 1 4.8 rpn 
URBIN SPEED SENDOR 2 1939. rpn 


OUTPUT SPEED( PG-B ) 817.8rpn 
RRENT GEAR POSITION 2 GEAR 

SELECTED LEVER RANGE 

INHIBITOR SWITCH 1 


5. Does "INPUT&OUTPUT SPEED SENSOR" within specifications? 


YES 
Go to "Component Inspection" procedure. 
Check condition of Input & Output Speed Sensor and sensor wiring. Repair as necessary and go to 
"Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Connect Scantool. 

2. Engine "ON". 

3. Monitor the "OIL PRESSURE. S/W 1,2,3,5,6" parameter on the scantool. 
4. Move select lever to "D" range and operate vehicle within 2nd gear condition. 


Oil Pressure Switch 
T NEWI | LORSW 
Oo P 
OO R O : 
OOO N O : 
x 
x 
x 
: 
X 
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1.11 CURRENT DATA 


CURRENT GEAR POSITION 2 GEAR 
OIL PRESS. SW-2(LC/B) 
OIL PRESS.SW-5¢ D/C) 
OIL PRESS. SU-3( 17C) 


OIL PRESS, SV-1(Fr7/B) 
OIL PRESS.SW-6(HALR/C ) 
SELECTED LEVER RANGE 
INHIBITOR SWITCH 1 


5. Is oil pressure value within specifications? 
YES 


Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification of Vehicle Repair" 
procedure. 


Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and go to "Verification of 
Vehicle Repair " procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in general information. 
4. Are any DTCs present ? 

YES 
Go to the applicable troubleshooting procedure. 


EA = = = |] 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0733 
COMPONENT LOCATION 
Fone m | 
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GENERAL DESCRIPTION 


The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the 3rd 
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gear ratio, while the transaxle is engaged in the 3rd gear. For example, if the output speed is 1,000 rpm and the 3rd 
gear ratio is 1.520, then the input speed is 1520 rpm. 


DTC DESCRIPTION 


This code is set if the value of input shaft speed is not equal to the value of the output shaft, when multiplied by the 
3rd gear ratio, while the transaxle is engaged in 3rd gear. 


DTC DETECTING CONDITION 


DTC Strategy e 3rd gear incorrect ratio e Faulty input speed sensor 


e Faulty output speed sensor 


e Engine speed >600rpm 
e 150rpm >Output speed < 6000rpm 
e Lever Position = "D" 
Enable Conditions e Input speed > 600rpm 
e A/T oil temp output > -10°C 


e Faulty internal transmission 


e Throttle opening >15% 
¢ The time after the last shift was finish >1sec 


Threshold value e Input speed - output speed x 3rd gear ratio 
>200rpm 


Fail Safe e 4th gear Limp-Home mode 


SIGNAL CIRCUIT INSPECTION 

1. Connect Scantool. 

2. Engine "ON". 

3. Monitor the "INPUT & OUTPUT SPEED SENSOR" parameter on the scantool. 
4. Accelerate the Engine speed until about 2000 rpm in the 3rd gear. 


Specification : INPUT SPEED - (OUTPUT SPEED x 3rd GEAR RATIO) < 200 RPM 


1.11 CURRENT DATA 81759 
ENGINE SPEED 2015 rpn 
INPUT SPEEDC PG-A) 1996, 
URBIN SPEED SENDOR 1 4.8 
URBIN SPEED SENDOR 2 1998. rpm 


OUTPUT SPEED( PG-B) 1311. 
CURRENT GEAR POSITION 3 GEAR 
SELECTED LEVER RANGE 

INHIBITOR SWITCH 1 


| frix | [parr] [FuLL] (HeLe| [cren] [Rcrp) | 
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5. Does "INPUT&OUTPUT SPEED SENSOR" within specifications? 


YES 
Go to "Component Inspection" procedure. 
Check condition of Input & Output Speed Sensor and sensor wiring. Repair as necessary and go to 
"Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 

1. Connect Scantool. 

2. Engine "ON". 

3. Monitor the "OIL PRESSURE. S/W 1,2,3,5,6" parameter on the scantool. 
4. Move select lever to "D" range and operate vehicle within 3rd gear condition. 


Oil Pressure Switch 


1.11 CURRENT DATA 33759 


CURRENT GEAR POSITION 3 GEAR 
OIL PRESS. SW-2CLC/B) OFF 
OIL PRESS. SW-SC D/C) ON 

OIL PRESS. SW-3C1/C) OFF 
OIL PRESS. SW-1¢Fr/B) ON 

OIL PRESS. SW-6CHALR/C) ON 
SELECTED LEVER RANGE 
INHIBITOR SWITCH 1 


5. Is oil pressure value within specifications? 


YES 
Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification of Vehicle Repair" 
procedure. 


| NO = = | 


Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and go to "Verification of 
Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode. 
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2. Using a scantool, Clear DTC. 


3. Operate the vehicle within DTC Enable conditions in general information. 
4. Are any DTCs present ? 


eS 


Go to the applicable troubleshooting procedure. 


EA = = 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0734 


COMPONENT LOCATION 
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GENERAL DESCRIPTION 


The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the 4th 
gear ratio, while the transaxle is engaged in the 4th gear. For example, if the output speed is 1,000 rpm and the 4th 
gear ratio is 1.000, then the input speed is 1000 rpm. 


DTC DESCRIPTION 


This code is set if the value of input shaft speed is not equal to the value of the output shaft, when multiplied by the 
4th gear ratio, while the transaxle is engaged in 4th gear. 


DTC DETECTING CONDITION 
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DTC Strategy e 4th gear incorrect ratio e Faulty input speed sensor 


e Faulty output speed sensor 
e Faulty internal transmission 


e Engine speed >600rpm 
e 150rpm >Output speed < 6000rpm 
e Lever Position = "D" 
Enable Conditions e Input speed > 600rpm 
e A/T oil temp output > -10°C 


e Throttle opening >15% 
e The time after the last shift was finish >1sec 


Threshold value e Input speed - output speed x 4th gear ratio 
>200rpm 


Fail Safe e 4th gear Limp-Home mode 


MONITOR SCANTOOL DATA 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON". 

3. Monitor the "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR POSITION" 
parameter on the scantool. 

4. Perform the "STALL TEST" with gear position "4" 


Specification : 2300 + 200 engine rpm 


1.11 CURRENT DATA 81759 


IENGINE SPEED 2218 rpn | 
INPUT SPEED( PG-A) 

OUTPUT SPEED( PG-B) 

CURRENT GEAR POSITION 


SELECTED LEVER RANGE 
INHIBITOR SWITCH 1 
INHIBITOR SWITCH 2 
INHIBITOR SWITCH 3 


OPERATING ELEMENT OF EACH SHIFTING RANGE 
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nating Post Inpad | High’_ow Feverse | Direct | Reverse | From | Low Coast | Forward {at Forward 3rd 
> iittala ciurch Clutch | clutch | Brake | Brake Brake Brake | OrmWayCluch | OwnWayCiutch | OwnWayclut 
P À A 
+ + + + + + + 
R e | ej o) @ | © 
N à A * 
1st gear | * | A B © a + 
p + + + 4- + 
zne geer | |© A e 6 & 
$ + = + +. 4 $ - 
D | sragea e ie @ à r ® 
l 4 4 4 =| 4 | | 
angeer | @ e © a + 
shga | @ D | D à & & 
© WORKING 


@ PARTICIPATE IN DELIVERY TORQUE WHEN COAST DRIVING. 
à SUPPLING CIL PRESSUR= TO ELEMENT, BUT NOT EFFECT ON OUTPUT 
*: TEMPORARY WORKING 


Stall test procedure in D4 and reason 
Procedure 
A. Warm up the engine 
B. After positioning the select lever in "D" or "ON" of the HOLD SW ( Operate UP SHIFT in case of "SPORTS 
MODE"),depress the foot brake pedal fully after that, depress the accelerator pedal to the maximum. 
* The slippage of 4th gear operating parts can be detected by stall test in D4 
Reason for stall test 
A. If there is no mechanical defaults in A/T, all slippage occurs in the torque converter. 
B. Therefore, engine revolution is output, but input and output speed revolution must be "zero" due to wheel's lock 
C. If 4th gear operating parts have faults, input speed revolution will be out. 
D. If output speed revolution is output. It means that the foot brake force is not applied fully. Remeasuring is 
required. 
5. Is "STALL TEST " within specification? 
YES 
Go to "Signal Circuit Inspection" procedure. 


| NO = = | 


Go to "Component inspection" procedure. 


CAUTION 


e Do not let anybody stand in front of or behind the vehicle while this test is being carried out. 
e Check the A/T fluid level and temperature and the engine coolant temperature. 
- Fluid level : At the hot mark on the oil level gauge. 
- Fluid temperature : 176 °F~ 212 °F (80~100 °C). 
- Engine coolant temperature : 176 °F~ 212 °F (80~100 °C). 
e Chock both rear wheels(left and right). 
e Pull the parking brake lever on with the brake pedal fully depressed. 
e The throttle should not be left fully open for more than eight seconds. 
e If carrying out the stall test two or more times, move the select lever to the "N" position and run the 
engine at 1,000 rpm to let the A/T fluid cool down before carrying out subsequent tests. 


SIGNAL CIRCUIT INSPECTION 

1. Connect Scantool. 

2. Engine "ON". 

3. Monitor the "INPUT & OUTPUT SPEED SENSOR" parameter on the scantool. 
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4. Accelerate the Engine speed until about 2000 rpm in the 4th gear. 


Specification : INPUT SPEED - (OUTPUT SPEED x 4th GEAR RATIO) < 200 RPM 


1.11 CURRENT DATA 61/59 


ENGINE SPEED 2806 rpn 
INPUT SPEED PG-A) 

URBIN SPEED SENDOR 1 

TURBIN SPEED SENDOR 2 


OUTPUT SPEED( PG-B) 


SELECTED LEVER RANGE 
INHIBITOR SWITCH 1 


FIX PART | | FULL | | HELP| |GRPH| | RCRD 
5. Does "INPUT&OUTPUT SPEED SENSOR" within specifications? 


Go to "Component Inspection" procedure. 


| NO = = 


Check condition of Input & Output Speed Sensor and sensor wiring. Repair as necessary and go to 
"Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Connect Scantool. 

2. Engine "ON". 

3. Monitor the "OIL PRESSURE. S/W 1,2,3,5,6" parameter on the scantool. 
4. Move select lever to "D" range and operate vehicle within 4th gear condition. 


Oil Pressure Switch 
Shift position 


R 
N 


2nd gear 
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1.11 CURRENT DATA 33/759 


\CURRENT GEAR POSITION 4 GEAR 
OIL PRESS, SW-2(LC/B) 

OIL PRESS. SW-S(D/C) 

OIL PRESS.SW-3(1/C) 

OIL PRESS. SW-10Fr/B) 

OIL PRESS. SW-6( H&aLR/C ) 
SELECTED LEVER RANGE 

INHIBITOR SWITCH 1 


Yy 


FIX PART | | FULL | [HELP | [GRPH | | RCRD 


5. Is oil pressure value within specifications? 


Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification of Vehicle Repair" 
procedure. 


Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and go to "Verification of 
Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in general information. 
4. Are any DTCs present ? 

YES 
Go to the applicable troubleshooting procedure. 


EA = = = |] 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0735 
COMPONENT LOCATION 
Fone m | 
a > 9 lh S 
$ pmu Bii j 
amo a a i KĀ "A AT 
F e | Tt i ‘ z Yee H ‘hed ie Si n 
E E. ssa BOS = =r eee 
(Se care aS EG 
ME | Sear ti ha oe ay tae 
GENERAL DESCRIPTION 


The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the Sth 


Page 92 of 131 


gear ratio, while the transaxle is engaged in the 5th gear. For example, if the output speed is 1,000 rpm and the 5th 
gear ratio is 0.834, then the input speed is 834 rpm. 


DTC DESCRIPTION 


This code is set if the value of input shaft speed is not equal to the value of the output shaft, when multiplied by the 
5th gear ratio, while the transaxle is engaged in Sth gear. 


DTC DETECTING CONDITION 


DTC Strategy e 5th gear incorrect ratio e Faulty input speed sensor 


e Faulty output speed sensor 
e Faulty internal transmission 


e Engine speed >600rpm 
e 150rpm >Output speed < 6000rpm 
e Lever Position = "D" 
Enable Conditions e Input speed > 600rpm 
e A/T oil temp output > -10°C 


e Throttle opening >15% 
¢ The time after the last shift was finish >l sec 


Threshold value e Input speed - output speed x Sth gear ratio 
>200rpm 


Fail Safe e 4th gear Limp-Home mode 


SIGNAL CIRCUIT INSPECTION 

1. Connect Scantool. 

2. Engine "ON". 

3. Monitor the "INPUT & OUTPUT SPEED SENSOR" parameter on the scantool. 
4. Accelerate the Engine speed until about 2000 rpm in the 5th gear. 


Specification : INPUT SPEED - (OUTPUT SPEED x 5th GEAR RATIO) < 200 RPM 


1.11 CURRENT DATA 61/59 


ENGINE SPEED 1972 rpn 
INPUT SPEEDC PG-A) 

URBIN SPEED SENDOR 1 

URBIN SPEED SENDOR 2 


OUTPUT SPEED( PG-B) 
CURRENT GEAR POSITION 
SELECTED LEVER RANGE 
INHIBITOR SWITCH 1 


| [Fix | [Part] |rutt] [HELP] (GRPH| [RCRD] | 
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5. Does "INPUT&OUTPUT SPEED SENSOR" within specifications? 


YES 
Go to "Component Inspection" procedure. 


EA = = | 


Check condition of Input & Output Speed Sensor and sensor wiring. Repair as necessary and go to 
"Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
1. Connect Scantool. 
2. Engine "ON". 
3. Monitor the "OIL PRESSURE. S/W 1,2,3,5,6" parameter on the scantool. 
4. Move select lever to "D" range and operate vehicle within 5th gear condition. 
Oil Pressure Switch 


Shift position 
V/C(SW3) | H&LR/C(SW6)| H&LR/C(SW6)| FR/B(SW1) | LC/B(SW2 


R 
N 


a ae ae 
po | x | 
po | x | 
2nd gear | ae 2 ee 
po | OT 
a ee 
a a 


2nd gear 


1.11 CURRENT DATA 33259 


=a 

0° | x 
o0 | x 
-o0 | x 
[= | 
| o | Xx 
x 
) o | x 


CURRENT GEAR POSITION 
OIL PRESS.SW-20 LC/B) 
OIL PRESS. SU-S¢ B/C) 
OIL PRESS.SW-3¢1/C> 
OIL PRESS. SW-1( Fr/B) 


OIL PRESS.SW-6CHALR“C) ON 
SELECTED LEVER RANGE D 
INHIBITOR SWITCH 1 


5. Is oil pressure value within specifications? 
YES 
Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification of Vehicle Repair" 
procedure. 
No 
Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and go to "Verification of 
Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode. 
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2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Enable conditions in general information. 
4. Are any DTCs present ? 


eS 


Go to the applicable troubleshooting procedure. 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0741 


COMPONENT LOCATION 


GENERAL DESCRIPTION 

The PCM/TCM controls the locking and unlocking of the Torque Converter Clutch ( or Damper Clutch ), to the 
input shaft of the transmission, by appling hydraulic pressure. The main purpose of T/C clutch control is to save fuel 
by decreasing the hydraulic load inside the T/C. The TCM outputs duty pulses to control the Damper Clutch 
Control Solenoid Valve( DCCSV ) and hydraulic pressure is applied to DC according to the DCC duty ratio value. 
When the duty ratio is high, high pressure is applied and the Damper Clutch is locked. The normal operating range 
of the Damper Clutch Control current is from 0.05A(unlocked) to 0.75A(locked). 


DTC DESCRIPTION 

The PCM/TCM increases the duty ratio to engage the Damper Clutch by monitoring slip rpms (difference vlaue 
beteween engine speed and turbine speed). 

To decrease the slip of the Damper Clutch, the TCM increases the duty ratio by appling more hyraulic pressure. 
When slip rpm does not drop within specifications with 100% duty ratio, the PCM/TCM determines that the Torque 
Converter Clutch is stuck OFF and sets this code. 


DTC DETECTING CONDITION 
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DTC Strategy e Stuck "OFF" TORQUE 


CONVERTER(DAMPER) 
x " " 0 
Enable Conditions Duty of "Damper clutch solenoid valve" = 100% CLUTCH : TCC 
e Input speed > Orpm 


e Faulty TCC or oil pressure 


e Calculated slip (engine speed-input system 
aaa One ane speed)>100rpm e Faulty TCC solenoid valve 


e Faulty TCM 
Fail Safe e Damper clutch "OFF" 


Monitor Scantool Data 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON". 

3. Select "D RANGE" and drive vehicle 5 gear. 

4. Monitor the "TORQUE CONVERTER(DAMPER) CLUTCH" parameter on the scantool . 


Specification : Calculated slip (engine speed-input speed) < 100rpm 
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1,11 CURRENT DATA 89/59 


ENGINE SPEED 721 rpn 

INPUT SPEEDC PG~A) 781. Brpn 
8.8 rpn 
6.8 x 

TCCSY CURRENT( LU) 48.8 nâ 


TCCSY PRESSUREC LU) ~43.5pai 
CURRENT GEAR POSITION P N 
SELECTED LEVER RANGE N 


[PART | [HELP] [GRPH] [RCRD] | 


1.11 CURRENT DATA 89/59 
A 


ENGINE SPEED 1039 rpn 
INPUT SPEEDCPG-A) 1821. rpn 
TOC SLIP RPN 33.8 rpn 
TCCSW LU) 6.8 % 

TOCSY CURRENT( LU) 48.8 nA 
TCCSY PRESSUREC LU} ~43.5psi 
CURRENT GEAR POSITION 1 GEAR 


TCCSY CURRENT( LU) 
TCCSY PRESSUREC LU) 


1.11 CURRENT DATA 69/59 


NGINE SPEE) 32 rpn 
INPUT SPEED PC-A) 23532. rpn 
TOC SLIP RPN 5.6 rpn 
TOCSVC LU) 42.6% 

TOCSY CURRENTC LUD 468. AnA 
TCCSY PRESSUREC LU) 16.1 psi 
CURRENT GEAR POSITION 5 GEAR 


2 6p VER INGE 


(rix | [parr] [runt] (HeLP] [Grey] [RcRo] | 


1.11 CURRENT DATA 


M JENGINE SPEED 895 rpn 
* [INPUT SPEEDC PG-A) 848. Brpr 


C SLIP RPN 53.0 rpn 


CCSU CURRENTE LU) 
CCSU PRESSUREC LU) 


ENGINE SPEED 1668 rpn 

INPUT SPEED PG-A) 1642. rpm 

TCC SLIP RPM 16.8 rpn 
6.8 x 
48.8 nå 
-43. Spsi 
2 GEAR 


f IE KE 
INPUT SPEED PG-A) 
TCO SLIP RPM 
TCCSM( LU) 
TOCSU CURRENT( LU) 308. Am 
TOCSU PRESSURE LU) 
i GEAR POSITION 4 GEAR 


FIG.1) "PN" range 

FIG.2) "R" range 

FIG.3) "D" range Ist gear 
FIG.4) "D" range 2nd gear 
FIG.5) "D" range 3rd gear 
FIG.6) "D" range 4th gear 
FIG.7) "D" range 5th gear 


5. Is "TCC SLIP(DAMPER CLUTCH SL.RPM)" within specifications? 


YES 


Fault is intermittent caused by poor contact in the sensor's and/or PCM/TCM's connector or was repaired and 
PCM/TCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of 


Vehicle Repair" procedure. 


NO 


Go to "Component Inspection" procedure. 


COMPONENT INSPECTION 
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1. Disconnect "C106-2" connector. 
2. Ignition "OFF". 
3. Measure resistance between terminal "9" of the C106-2 harness connector and chassis ground. 


Specification : approx. 3~9Q 


C106-2 
Component side 1.ATF 2 
2.LOW COAST BRAKE SOLENOID VALVE 
3.HIGH&LOW REVERSE CLUTCH SOLENOID VALVE 
4 DIRECT CLUTCH SOLENOID VALVE 
6, FRONT BRAKE SOLENOID VALVE 
7. INPUT CLUTCH SOLENOID VALVE 
8.PCSV(_INE PRESSURE CONTROL SOLENOID VALVE) 
9.TCCSYV 


4. Is resistance within specifications? 
YES 
Repair TORQUE CONVERTER CLUTCH(REPLACE Torque Converter ) as necessary and Go to 
"Verification of Vehicle Repair" procedure. 
| NO M 
Replace A/T assembly (possible to BODY CONTROL VALVE faulty) as necessary and Go to "Verification 
of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


| NO = = e] 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0743 


COMPONENT LOCATION 
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s A 


F 


_ e Low Coast Brake(LC/B) 
PL solenoid valve Ay i solenoic valve 
\ © High&Low Reverse Clutch(H&LR C) 
os g soleroid valve 
Lock-up{1 CC) Z Front Brake 
solenoid valve Direct Clutch(DC) (EB) Inpir. Clutch(l/C} 
solenoid valve solenoid valva solenoid valve 
GENERAL DESCRIPTION 


The PCM/TCM controls the locking and unlocking of the Torque Converter Clutch ( or Damper Clutch ), to the 
input shaft of the transmission, by appling hydraulic pressure. The main purpose of T/C clutch control is to save fuel 
by decreasing the hydraulic load inside the T/C. The TCM outputs duty pulses to control the Damper Clutch 
Control Solenoid Valve(DCCSV) and hydraulic pressure is applied to DC according to the DCC duty ratio value. 
When the duty ratio is high, high pressure is applied and the Damper Clutch is locked. The normal operating range 
of the Damper Clutch Control current is from 0.05A (unlocked) to 0.75A(locked). 


DTC DESCRIPTION 


The TCM checks the Damper Clutch Control Signal by monitoring the feedback signal from the solenoid valve drive 
circuit. If an unexpected signal is monitored, (For example, high voltage is detected when low voltage is expected, or 
low voltage is detected when high voltage is expected) the TCM judges that the DCCSV circuit is malfunctioning 
and sets this code. 


DTC DETECTING CONDITION 


DTC Strategy e Check voltage range TORQUE 
Enable Conditi 10V < Actuat ly vol < 16V oe BIER ER) 
nable Conditions ctuator power supply voltage CLUTCH : TCC 


Threshold value e Hardware "IC" check e Open or short in circuit 
VALVE 


Fail Safe e Lock-up control is prohibited(L/U off) e Faulty PCM/TCM 


MONITOR SCANTOOL DATA 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON". 

3. Monitor the "TCC SOL. VALVE" parameter on the scantool. 
4. Select "D RANGE" and Operate the vehicle 5 gear. 
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5. Check "TCC SOL. VALVE" parameter value changes while driving. 


1.3 CURRENT DATA 67776 © 1.3 CURRENT DATA 87776] 3 CURRENT DATA 


x URBIN SPEED SENSOR 2728 rpn 
x ÍENGINE SPEED ENGINE SPEED 2728 rpn 
SJDAMPER CLUTCH SL. RPM > DAMPER CLUTCH SL. RPM 
x ILU SOL. OUTPUT y LU SOL. OUTPUT 
* [LU SOL. MONITOR ; LU SOL. MONITOR 

CURRENT GEAR POS. CURRENT GEAR POS. 


* [SHIFT RANGE INDICATOR SHIFT RANGE INDICATOR ~ 
SELECTED LEVER RANGE SELECTED LEVER RANGE 


__[rix | [part] [FULL] [HELP| [GBPH] [RCRD] 


FIG.1) 


FIG.1} Not engagement status of TCC 
FIS.2) Engagement status of TCC 


6. Does "TCC SOLENOID DUTY " follow the reference data? 


YES 
Fault is intermittent caused by poor contact in the sensor's and/or TCM(PCM)'s connector or was repaired 
and TCM(PCM) memory was not cleared. Thoroughly check connectors for looseness, poor connection, 
bending, corrosion, contamination, deterioration or damage. Repair or replace as necessary and go to 
"Verification of vehicle repair" procedure. 


EA #€=—Sr |] 


Go to "Terminal&connector inspection" procedure. 


TERMINAL & CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminal conditions. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and then go to "Verification of vehicle repair" procedure. 
Go to "Signal circuit Inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Disconnect "C106-2" connector. 
2. IGNITION "ON", ENGINE "OFF". 
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3. Measure voltage between terminal "9" of the C106-2 harness connector and chassis ground. 


Specification : approx. 5V 


=— C106-2 
5/4|3]2| 1 PEP 
+ 2.LOW COAST BRAKE SOLENOID VALVE 
10 8/7|6 3.HIGH&LOW REVERSE CLUTCH SOLENOID VALVE 


4 DIRECT CLUTCH SOLENOID VALVE 

6. FRONT BRAKE SOLENOID VALVE 

7 INPUT CLUTCH SOLENOID VALVE 

8 PCSV(_INE PRESSURE CONTROL SOLENOID VALVE) 
S.TCCSYV 


4. Is voltage within specifications? 


eS ee 


Go to "Component inspection" procedure. 


EA ç ë = 


Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Substitute with a known-good TCM and check for proper operation. If the 
problem is corrected, replace TCM as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Disconnect "C106-2" connector. 
2. Ignition "OFF". 
3. Measure resistance between terminal "9" of the C106-2 harness connector and chassis ground. 


Specification : approx. 3~9Q 


C106-2 
Component side 1.ATF 2 
2.LOW COAST BRAKE SOLENOID VALVE 
3. HIGH&LOW REVERSE CLUTCH SOLENOID VALVE 
4. DIRECT CLUTCH SOLENOID VALVE 
6. FRONT BRAKE SOLENOID VALVE 
7. INPUT CLUTCH SOLENOID VALVE 
8 PCSV(_INE PRESSURE CONTROL SOLENOID VALVE) 
9. TOCSY 


4. Is resistance within specifications? 
YES 
Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, 

deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" 
procedure. 
(NO D 

5. Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Replace "TCC SOLENOID VALVE" as necessary and Go to "Verification of 
Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 
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3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


| NO = = = 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0748 


COMPONENT LOCATION 


Q 
fey 
he 


— 


~ Low Coast Brake(LC’B) 
solencic valve 

~ Higrh&Low Reverse Clutch(H&LR C) 

sole told valve 


= 2 \ A 
PL solenoid valve ~~ wee’ if 
we À 


Front Brake 


Look-up TCC) 7 
solenoid valve Direct Clutech(DC} (FB) Inpir. Clutch(l/C)} 
solenoid valve solenoid valve solenoid valve 
GENERAL DESCRIPTION 


The line pressure solenoid valve regulates the oil pump discharge pressure to suit the driving condition in response to 
a signal sent from the TCM. The line pressure duty cycle valve is not consistent when the closed throttle position 
signal is "ON". 


DTC DESCRIPTION 


To confirm the line pressure duty cycle at low pressure, the accelerator (throttle) should be open until the closed 
throttle position signal is "OFF". 


DTC DETECTING CONDITION 


[ie Detecting Condition Posie euse 
DTC Strategy e Check voltage range PRESSURE CONTROL 
Enable Conditi 10V < Actuat ly voltage < 16V D N RT 
nable Conditions ctuator power supply voltage PRESSURE : PCSV(PL. SOL) 


Threshold value e Hardware "IC" check e Open or short in circuit 
[isgnetc Time | = More tan 025 Fay PCSV 
e Faulty TCM 
Fail Safe e Lock-up control is prohibited(L/U off) 


MONITOR SCANTOOL DATA 
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1. Connect scantool to data link connector(DLC) 
2. Engine "ON". 
3. Monitor the "PCSV" parameter on the scantool. 
4. Select "D RANGE" and Operate the vehicle. 
5. Check "PCSV" parameter value changes while driving. 


1.3 CURRENT DATA 


DEPL SOL, OUTPUT 8.44 A 


IPL. SOL. MONITOR 8.53 fA 
IRRENT GEAR POS. 1 GEAR 
w [SHIFT RANGE INDICATOR P 


SELECTED LEVER RANGE 


rs MODE SELECT 
ata MODE DOWN Su 
SPORTS MODE UP SW 


1.3 CURRENT DATA 18776 


L SOL. OUTPUT 
PL. SOL, MONITOR 
CURRENT GEAR POS. 
SHIFT RANGE INDICATOR 
SELECTED LEVER RANGE 
SPORTS NODE SELECT 
SPORTS MODE DOUN SU 


1.3 CURRENT DATA 18/776 


PL SOL. OUTPUT 

PL. SOL. MONITOR 
CURRENT GEAR POS. 
SHIFT RANGE INDICATOR 


SPORTS NODE SELECT 
SPORTS NODE DOWN SU 
SPORTS NODE UP SW 


| [rim | [part] [FuLL] [HeLP] [cren] [RCRD] | 


1.3 CURRENT DATA 18/76 
a 


ail SOL, OUTPUT 8.48 A 


*IPL. SOL. MONITOR 6.59 A 
*ICURRENT GEAR POS. 4 GEAR 
MISHIFT RANGE INDICATOR ~ 


SELECTED LEVER RANGE 
SPORTS MODE SELECT 
SPORTS MODE DOWN SU 
SPORTS MODE UP SW 


| [Fix | [pant] [FuLL] [HELP] [Gren] [acro] | 
FIG.1) "P* Range 

FIG.2) "A" Shifting 

FIG.3) "N" Range 

FIG.4) "D" Range 1st gear 


1,3 CURRENT DATA 18776 


PL SOL. OUTPUT 

PL. SOL. MONITOR 
CURRENT GEAR POS. 
SHIFT RANGE INDICATOR 
SELECTED LEVER RANGE 
SPORTS NODE SELECT 
SPORTS NODE DOWN SW 
SPORTS NODE UP SU 


1.3 CURRENT DATA 18/76 


L SOL. OUTPUT 8.45 A 
PL. SOL. MONITOR 6.53 A 
‘CURRENT GEAR POS. 

SHIFT RANGE INDICATOR 
SELECTED LEVER RANGE 
SPORTS NODE SELECT 
SPORTS MODE DOUN SW 
SPORTS MODE UP SW 


1,3 CURRENT DATA 18776 


PL SOL. OUTPUT 8.43 A 
PL. SOL, MONITOR 8.51 A 
CURRENT GEAR POS. 

SHIFY RANGE INDICATOR 
SELECTED LEVER RANGE 

SPORTS NODE SELECT 

SPORTS NODE DOWN SW 

SPORTS NODE UP SW 


1.3 CURRENT DATA 10/76 


L SOL, OUTPUT 6.40 A 
PL. SOL. MONITOR 8.58 A 
CURRENT GEAR POS. 
SHIFT RANGE INDICATOR 
SELECTED LEVER RANGE 


SPORTS MODE SELECT 
SPORTS MODE DOWN Sv 
SPORTS MODE UP SW 


FIG.5) "D" Range 2nd gear 
FIG.6) "D" Range 3rd gear 
FIG.7) *D" Range 4th gear 
FIG.8) ‘D" Range 5th gear 
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6. Does "PCSV DUTY " follow the reference data? 
YES 
Fault is intermittent caused by poor contact in the sensor's and/or PCM/TCM's connector or was repaired and 
PCM/TCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification of 
Vehicle Repair" procedure. 


| NO = = = | 


Go to "Terminal&connector inspection " procedure. 


TERMINAL & CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal conditions. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification of vehicle repair" procedure. 
No 
Go to "Signal circuit Inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Disconnect "C106-2" connector. 
2. IGNITION "ON", ENGINE "OFF" 
3. Measure voltage between terminal "8" of the C106-2 harness connector and chassis ground. 


Specification : approx. 5V 


C106-2 


IATE 2 

2, LOW COAST BRAKE SOLENOID VALVE 

3.HIGHBLOW REVERSE CLUTCH SOLENOID VALVE 

4 DIRECT CLUTCH SOLENOID VALVE 

6, FRONT BRAKE SOLENOID VALVE 

7. INPUT CLUTCH SOLENOID VALVE 

8.PCSV(LINE PRESSURE CONTROL SOLENOID VALVE) 
9 TCCSYV 


4. Is voltage within specifications? 


YES 
Go to "Component inspection" procedure. 
Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Substitute with a known-good TCM and check for proper operation. If the 
problem is corrected, replace TCM as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
1. Disconnect "C106-2" connector. 
2. Ignition "OFF". 
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3. Measure resistance between terminal "8" of the C106-2 harness connector and chassis ground. 


Specification : approx. 3~9Q. 


C106-2 
Compenant side 1.ATF 2 
2.LOW COAST BRAKE SOLENOID VALVE 
3. HIGH&LOW REVERSE CLUTCH SOLENOID VALVE 
4 DIRECT CLUTCH SOLENOID VALVE 
6. FRONT BRAKE SOLENOID VALVE 
7 INPUT CLUTCH SOLENOID VALVE 
8.PCSV(LINE PRESSURE CONTROL SOLENOID VALVE) 
9.TCCSV 


4. Is resistance within specifications? 

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, 
deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" 
procedure. 
| NO 

5. Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Replace "PRESSURE CONTROL SOLENOID VALVE" as necessary and 
Go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


| NO = = e] 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0753 


COMPONENT LOCATION 
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~ Low Coast Brake(LC/B) 
solencic valve 

© High&Low Reverse Clutch(H&LR C) 

sole void valve 


Oe 


PL solenoid valve 


Look-up ICC} Z Front Brake 
solenoid valve Direct Cluteh(DvC) (FRB) Inpir. Clutch(l/C) 
solenoid valve solenoid valve solenoid valve 
GENERAL DESCRIPTION 


The Automatic Transmission changes the gear position of the transmission utilizing a combination of Clutches and 
Brakes, which are controlled by solenoid valves. Input clutch solenoid valve is controlled by the TCM in response to 
signals sent from the inhibitor switch, vehicle speed sensor and accelerator pedal position sensor (throttle position 
sensor). Gears will then be shifted to the optimum position. 


DTC DESCRIPTION 


This is not only caused by electrical malfunction (circuits open or shorted) but also by mechanical malfunction such 
as control valve sticking, improper solenoid valve operation. 


DTC DETECTING CONDITION 


DTC Strategy e Check voltage range INPUT CLUTCH 
on SOLENOID VALVE: I/C 
Enable Conditions e 10V < Actuator power supply voltage < 16V SOLENOID VALVE 


Threshold value e Hardware "IC" check e Open or short in circuit 
VALVE 


Fail Safe e Lock-up control is prohibited(L/U off) e Faulty TCM 


MONITOR SCANTOOL DATA 

1. Connect scantool to data link connector(DLC) 

2. Engine "ON". 

3. Monitor the "I/C SOLENOID" parameter on the scantool. 
4. Select "D RANGE" and Operate the vehicle. 
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5. Check "I/C SOLENOID" parameter value changes while driving. 
ca re 


I/C SOL. OUTPUT 8.78 A 
I/C SOL. NONTTOR 


MISHIFT RANGE INDICATOR 
M)OIL PRESS SWX I/C) 


SPORTS MODE GEAR POS. SPORTS NODE GEAR POS, 
INHIBITOR SW. MONITOR INHIBITOR SU. MONITOR 


1.3 CURRENT DATA 28776 


I7c Sol OUTPUT I/C SOL 
17C SOL. MONITOR 

RRENT GEAR POS. 
SHIFT RANGE INDICATOR 
OIL PRESS Sw3ac1/7c) 
SPORTS NODE UP SV SPORTS MODE UP SW 
SPORTS NODE GEAR POS. [SPORTS MODE GEAR POS. 
INHIBITOR SU. MONITOR ‘INHIBITOR SW. MONITOR 


OUTPUT 


6.69 À 


SOL. MONITOR 
EMT GEAR POS. 3 GEAR 
SHIFT RANGE INDICATOR ~ 

OIL PRESS SW3(1/C) 

SPORTS MODE UP SW 

SPORTS MODE GEAR POS. 

INHIBITOR SW. MONITOR 


| (rix | [Pant] [FuLL] [HeLP] [Grew] [acro] | 


I/C SOL. MONITOR 
CURRENT GEAR POS. 
SHIFT RANGE INDICATOR 


vc 
CURR 


1.3 CURRENT DATA 28776 1.3 CURRENT DATA 28776 


17C SOL, OUTPUT 6.81 A > SOL, OUTPUT 6.61 A 
17C SOL. MONITOR 

CURRENT GEAR POS. 

SHIFT RANGE INDICATOR 

OIL PRESS SUX I/C) 


SPORTS MODE UP SW SPORTS NODE UP SW 
SPORTS NODE GEAR POS. SPORTS MODE GEAR POS. 
INHIBITOR SU. MONITOR INHIBITOR SW. MONITOR 


FIG.1) "P" Range FIG.5) "D" Range 2nd gear 
FIG.2) "R" Shifting FIG.6) "D" Range 3rd gear 
FIG.3) "N" Range FIG.7) "D" Range 4th gear 


FIG.4) "D" Range 1st gear FIGS 
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6. Does "I/C SOLENOID " follow the reference data? 
YES 
Fault is intermittent caused by poor contact in the sensor's and/or PCM/TCM's connector or was repaired and 
PCM/TCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification of 
Vehicle Repair" procedure. 


| NO = = = | 


Go to "Terminal&connector inspection " procedure. 


TERMINAL & CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal conditions. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification of vehicle repair" procedure. 
No 
Go to "Signal circuit Inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Disconnect "C106-2" connector. 
2. IGNITION "ON", ENGINE "OFF" 
3. Measure voltage between terminal "7" of the C106-2 harness connector and chassis ground. 


Specification : Output voltage repeated between 4V and 12V 


C106-2 


IATE 2 

2, LOW COAST BRAKE SOLENOID VALVE 

3.HIGHBLOW REVERSE CLUTCH SOLENOID VALVE 

4 DIRECT CLUTCH SOLENOID VALVE 

6. FRONT BRAKE SOLENOID VALVE 

7INPUT CLUTCH SOLENOID VALVE 

8. PCSV(_INE PRESSURE CONTROL SOLENOID VALVE) 
9 TCCSYV 


4. Is voltage within specifications? 


YES 
Go to "Component inspection" procedure. 
Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Substitute with a known-good TCM and check for proper operation. If the 
problem is corrected, replace TCM as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
1. Disconnect "C106-2" connector. 
2. Ignition "OFF". 
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3. Measure resistance between terminal "7" of the C106-2 harness connector and chassis ground. 


Specification : approx. 3~9Q 


— C106-2 
1121314 |z Component sije 1ATF2 
t 2 LOW COAST BRAKE SOLENOID VALVE 
e |7| 8 |9 l40 3 HIGH&LOW REVERSE CLUTCH SOLENOID VALVE 
4 DIRECT CLUTCH SOLENOID VALVE 
6 FRONT BRAKE SOLENOID VALVE 
7INPUT CLUTCH SOLENOID VALVE 
8 PCSV(_INE PRESSURE CONTROL SOLENOID VALVE) 
a TOCSY 


4. Is resistance within specifications? 

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, 
deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" 
procedure. 

(NO M 

5. Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Replace "I/C SOLENOID VALVE" as necessary and Go to "Verification of 
Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 


4. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


| NO = = e] 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0758 


COMPONENT LOCATION 
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~ Low Coast Brake(LC/B) 
solencic valve 

© High&Low Reverse Clutch(H&LR C) 

sole void valve 


or 
PL solenoid valve 


Look-up ICC} Z Front Brake 


solenoid valve Direct Cluteh(DvC) (FRB) Inpir. Clutch(l/C) 
solenoid valve solenoid valve solenoid valve 
GENERAL DESCRIPTION 


The Automatic Transmission changes the gear position of the transmission utilizing a combination of Clutches and 
Brakes, which are controlled by solenoid valves. Front brake solenoid valve is controlled by the TCM in response 
to signals sent from the inhibitor switch, vehicle speed sensor and accelerator pedal position sensor (throttle position 
sensor). Gear will then be shifted to the optimum position. 


DTC DESCRIPTION 


This is not only caused by electrical malfunction (circuit open or shorted) but also by mechanical malfunction such as 
control valve sticking, improper solenoid valve operation. 


DTC DETECTING CONDITION 


DTC Strategy e Check voltage range FRONT BRAKE 
Enable Conditi OW a aca Iv vol <16V SOLENOID VALVE : Fr/B 
nable Conditions ctuator power supply voltage SOLENOID VALVE 


Threshold value e Hardware "IC" check e Open or short in circuit 
VALVE 


Fail Safe e Lock-up control is prohibited(L/U off) e Faulty TCM 


MONITOR SCANTOOL DATA 

1. Connect scantool to data link connector(DLC) 

2. Engine "ON". 

3. Monitor the "Fr/B SOLENOID" parameter on the scantool. 
4. Select "R,D RANGE" and Operate the vehicle. 
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5. Check "Fr/B SOLENOID" parameter value changes while driving. 


1.3 CURRENT DATA 22/76 1.3 CURRENT DATA 22/76 


PR/B SOL. OUTPUT 8.78 A FRB 
FR/B SOL. MONITOR 8.88 A j 
CURRENT GEAR POS. 1 GEAR 
SHIFT RANCE INDICATOR P 

OIL PRESS SWIi(CFR/H) On 

BRAKE SWITCH 
REVERSE LANP REVERSE LAMP 

STARTER RELAY MONITOR STARTER RELAY MONITOR 


SOL. OUTPUT 


1.3 CURRENT DATA 22776 


OUT PUT 


SHIFT RANGE INDICATOR 
DIL PRESS SVL FRB) 


FRB SOL OUT PUT B SOL, OUTPUT 
FRB SOL, MONITOR 

CURRE! 

SHIFT RANGE INDICATOR 

OIL PRESS SWit FRB) 


CURRE 


SHIFT 


BRAKE SWITCH 
HEVERSE LANP 
STARTER RELAY MONITOR 


FIG.1) "P" Range FIG.5) "D" Range 2nd gear 
FIG.2) "R" Shifting FIG.6) "D" Range 3rd gear 
FIG.3) "N" Range FIG.7) *D" Range 4th gear 


FIG.4) "D" Range 1st FIGS 
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6. Does "Fr/B SOLENOID" follow the reference data? 
YES 
Fault is intermittent caused by poor contact in the sensor's and/or PCM/TCM's connector or was repaired and 
PCM/TCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification of 
Vehicle Repair" procedure. 


| NO = = = | 


Go to "Terminal&connector inspection " procedure. 


TERMINAL & CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal conditions. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification of vehicle repair" procedure. 
No 
Go to "Signal circuit Inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Disconnect "C106-2" connector. 
2. IGNITION "ON", ENGINE "OFF" 
3. Measure voltage between terminal "6" of the C106-2 harness connector and chassis ground. 


Specification : approx. 5V 


C106-2 


IATE 2 

2, LOW COAST BRAKE SOLENOID VALVE 

3.HIGHBLOW REVERSE CLUTCH SOLENOID VALVE 

4 DIRECT CLUTCH SOLENOID VALVE 

6.FRONT BRAKE SOLENOID VALVE 

7. INPUT CLUTCH SOLENOID VALVE 

8 PCSV(_INE PRESSURE CONTROL SOLENOID VALVE) 
9 TCCSYV 


4. Is voltage within specifications? 


YES 
Go to "Component inspection" procedure. 
Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Substitute with a known-good TCM and check for proper operation. If the 
problem is corrected, replace TCM as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
1. Disconnect "C106-2" connector. 
2. Ignition "OFF". 
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3. Measure resistance between terminal "6" of the C106-2 harness connector and chassis ground. 


Specification : approx. 3~9Q 


C106-2 
Component side 1 ATF 2 
2. LOW COAST BRAKE SOLENOID VALVE 
3. HIGHSLOW REVERSE CLUTCH SOLENOID VALVE 
4 DIRECT CLUTCH SOLENOID VALVE 
6.FRONT BRAKE SOLENOID VALVE 
7 INPUT CLUTCH SOLENOID VALVE 
8 PCSV(_INE PRESSURE CONTROL SOLENOID VALVE) 
g. TOCSY 


4. Is resistance within specifications? 

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, 
deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" 
procedure. 

(NO M 

5. Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Replace "Fr/B SOLENOID VALVE" as necessary and Go to "Verification of 
Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


| NO = = e] 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0763 


COMPONENT LOCATION 
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~ Low Coast Brake(LC/B) 
solencic valve 

© High&Low Reverse Clutch(H&LR C) 

sole void valve 


Oe 


PL solenoid valve 


Look-up ICC} Z Front Brake 
solenoid valve Direct Cluteh(DvC) (FRB) Inpir. Clutch(l/C) 
solenoid valve solenoid valve solenoid valve 
GENERAL DESCRIPTION 


The Automatic Transmission changes the gear position of the transmission utilizing a combination of Clutches and 
Brakes, which are controlled by solenoid valves. Direct clutch solenoid valve is controlled by the TCM in response 
to signals sent from the inhibitor switch, vehicle speed sensor and accelerator pedal position sensor (throttle position 
sensor). Gears will then be shifted to the optimum position. 


DTC DESCRIPTION 


This is not only caused by electrical malfunction (circuits open or shorted) but also by mechanical malfunction such 
as control valve sticking, improper solenoid valve operation. 


DTC DETECTING CONDITION 


DTC Strategy e Check voltage range DIRECT CLUTCH 
on SOLENOID VALVE : D/C 
Enable Conditions e 10V < Actuator power supply voltage < 16V SOLENOID VALVE 


Threshold value e Hardware "IC" check e Open or short in circuit 
VALVE 


Fail Safe e Lock-up control is prohibited(L/U off) e Faulty TCM 


MONITOR SCANTOOL DATA 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON". 

3. Monitor the "D/C SOLENOID" parameter on the scantool. 
4. Select "D RANGE" and Operate the vehicle. 


5. Check "D/C SOLENOID" parameter value changes while driving. 
ee 


T 
DC Sol OUTPUT ‘2 

D/C SOL. NONI TOR 

CURRENT GEAR POS, 

SHIFT RANGE INDICATOR 

OIL PRESS SWS D/C) 

OIL PRESS SUX I7C) 

OIL PRESS SuZ(LC/B) 

OIL PRESS SWIC FRED 


CURRENT GEAR POS. 
SHIFT RANGE INDICATOR 
OIL PRESS Swa( D/C) 
OIL PRESS Su3t 17C) 
OIL PRESS Sw2(Lc/H} 
OIL PRESS SWit PRB?) 


1.3 CURRENT DATA 24776 


D/C SOL. OUTPUT 6.82 A 
D/C SOL. NONITOR 

CURRENT GEAR POS. 

SHIFT RANGE INDICATOR = 

OIL PRESS SWS( D/C) 

OIL PRESS SW3CI/C) 

OIL PRESS SUZ(LC/B) 

OTL PRESS SW1i( PR/B? 


|_[vix | [parr] [runt] (Heir) [cren] [ecRp) | 


1.3 CURRENT DATA 24776 
D Es 


DC SOL. OUTPUT 


CURRE 

SHIFT RANGE INDICATOR 
OIL PRESS SWS D/C) 
OIL PRESS SWX 17C) 
OIL PRESS SW2(LC/B) 
OIL PRESS SW1i( FR/B) 


FIG.1) "P" Range 
FIG.2) "R" Shifting 
FIG.3) "N" Range 
FIG.4) "D" Range 1st gear 


Leo“C SOL. OUTPUT 
* [D/C SOL. MONITOR 


M [SHIFT RANGE INDICATOR 
OIL PRESS SWS( D/C) 
OIL PRESS SWX 17C) 
OIL PRESS SW2( LC/B) 
OIL PRESS SWi( FR/B) 


sol OUTPUT 


OIL PRESS Swatl/c) 
OIL PRESS SUZ(LC/B) 
OIL PRESS SV1C FR/B) 


OIL PRESS Sw D/C) 
OIL PRESS SW3(1/C) 
OIL PRESS SW2(LC/B) 
OIL PRESS SWi( PR/B) 


1.3 CURRENT DATA 


30L. OUTPUT 


SHIFT RANGE INDICATOR 
OIL PRESS SW5( D/C) 


OIL PRESS SW2(LC/B) 
OIL PRESS SW1i( FR/B) 


FIG.5) "D" Range 2nd gear 
F|IG.6) "D" Range 3rd gear 
FIG.7) "D" Range 4th gear 
FIG.8) "D" Range 5th gear 


6 


69 A 
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6. Does "D/C SOLENOID" follow the reference data? 
YES 
Fault is intermittent caused by poor contact in the sensor's and/or PCM/TCM's connector or was repaired and 
PCM/TCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification of 
Vehicle Repair" procedure. 


| NO = = = | 


Go to "Terminal&connector inspection " procedure. 


TERMINAL & CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal conditions. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification of vehicle repair" procedure. 
No 
Go to "Signal circuit Inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Disconnect "C106-2" connector. 
2. IGNITION "ON", ENGINE "OFF" 
3. Measure voltage between terminal "4" of the C106-2 harness connector and chassis ground. 


Specification : approx. 5V 


C106-2 


1.ATF 2 

2, LOW COAST BRAKE SOLENOID VALVE 

3.HIGHSLOW REVERSE CLUTCH SOLENOID VALVE 
4.DiIRECT CLUTCH SOLENOID VALVE 

6, FRONT BRAKE SOLENOID VALVE 

7. INPUT CLUTCH SOLENOID VALVE 

8 PCSV(_INE PRESSURE CONTROL SOLENOID VALVE) 
9 TCCSV 


4. Is voltage within specifications? 


YES 
Go to "Component inspection" procedure. 
Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Substitute with a known-good TCM and check for proper operation. If the 
problem is corrected, replace TCM as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Disconnect "C106-2" connector. 
2. Ignition "OFF". 
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3. Measure resistance between terminal "4" of the C106-2 harness connector and chassis ground. 


Specification : approx. 3~9Q. 


C106-2 
Component side 1.ATF 2 
2 LOW COAST BRAKE SOLENOID VALVE 
3. HIGHSLOW REVERSE CLUTCH SOLENOID VALVE 
4.DIRECT CLUTCH SOLENOID VALVE 
6 FRONT BRAKE SOLENOID VALVE 
7 INPUT CLUTCH SOLENOID VALVE 
8 PCSV(_INE PRESSURE CONTROL SOLENOID VALVE) 
g. TOCSY 


4. Is resistance within specifications? 

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, 
deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" 
procedure. 

(NO M 

5. Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Replace "D/C SOLENOID VALVE" as necessary and Go to "Verification of 
Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 


4. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


| NO = = e] 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0768 


COMPONENT LOCATION 
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~ Low Coast Brake(LC/B) 
solencic valve 

| ™. High&Low Reverse Clutch(H&LR C) 

sole void valve 


PL solenoid valve — 


Look-up ICC} Z Front Brake 
solenoid valve Direct Cluteh(DvC) (F/B) Inpir. Cluteh(I/C) 
solenoid valve solenoid valve solenoid valve 
GENERAL DESCRIPTION 


The Automatic Transmission changes the gear position of the transmission utilizing a combination of Clutches and 
Brakes, which are controlled by solenoid valves. High&low reverse clutch solenoid valve is controlled by the TCM 
in response to signals sent from the inhibitor switch, vehicle speed sensor and accelerator pedal position sensor 
(throttle position sensor). Gears will then be shifted to the optimum position. 


DTC DESCRIPTION 


This is not only caused by electrical malfunction (circuits open or shorted) but also by mechanical malfunction such 
as control valve sticking, improper solenoid valve operation. 


DTC DETECTING CONDITION 
DTC Strategy e Check voltage range HIGH&LOW REVERSE 
CLUTCH SOLENOID 
Enable Conditions e 10V < Actuator power supply voltage < 16V VALVE: H&LR/C SOLENOID 


VALVE 
Threshold value e Hardware "IC" check ees 
e Open or short in circuit 
Diagnostic Time e More than 0.2sec e Faulty H&LR/C SOLENOID 


VALVE 
Fail Safe e Lock-up control is prohibited(L/U off) + Faulty TCM 


MONITOR SCANTOOL DATA 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON". 

3. Monitor the "H&LR/C SOLENOID" parameter on the scantool. 
4. Select "D RANGE" and Operate the vehicle. 
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5. Check "H&LR/C SOLENOID" parameter value changes while driving. 


1.3 CURRENT DATA 26776 
arene 


HL B/C SOL. OUTPUT 6.81 A aL R 
H&L R/C SOL. MONITOR 6.88 f R/C SOL. MONITOR 6.88 A 

CURRENT GEAR POS. 1 GEAR IRE GEAR POS. 1 GEAR 
SHIFT RANGE INDICATOR P SHIFT RANGE INDICATOR R 
OIL PRESS SUGCHAL R/C) ON OIL PRESS SW6( HAL R/C) ON 
OIL PRESS SwS( D/C) OIL PRESS SwW5C D/C) 
OIL PRESS Swat I/C) OIL PRESS Sua I/C) 
OIL PRESS SU2( LCH) OIL PRESS Sw2(Lc/B) 


ota ane _26-78, 


OEE E TE OUTPUT 


1.3 CURRENT DATA 26776 1.3 CURRENT DATA 26776 


Rol OUTPUT 6.81 A HAL R/C SOL OUTPUT 0.66 
8.68 A aL R/C SOL. MONITOR 8.88 A 
R 1 GEAR RRE ` 1 GEAR 
SHIFT RANGE INDICATOR N SHIFT RANGE INDICATOR D 
OIL PRESS SW6(HAL R/C) ON OIL PRESS SW6(H&L R/C) OFF 
OIL PRESS SWoC D/C) 
OIL PRESS SUX 17C) OIL PRESS Swaci/7c) 
OIL PRESS SW2(LC/B) OIL PRESS SW2(LC/B) 


ened 
Sol OUT PUT ats H&L R/C SOL. OUTPUT 8.61 ñ 

8.88 A SL R/C SOL. MONITOR 8.88 A 
2 CURRENT GEAR POS. 3 GEAR 
- SHIFT RANGE INDICATOR -~ 
OFF OIL PRESS SUGCHAL R/C) ON 

OIL PRESS SWSCD/C) 

OIL PRESS S¥317C) 

OIL PRESS SUZCLC/B) 


1.3 CURRENT DATA 26775 
baaa 


HAL R/C SOL, OUTPUT 6.61 A 
al. R/C SOL. MONITOR 8.88 A 
5 GEAR 
SHIFT RANGE INDICATOR ~ 
OIL PRESS SWOCHAL R/C ON 


8.88 A 
} 4 
SHIFT RANGE INDICATOR ~ 
OIL PRESS SWO( HAL B-C) ON 


OIL PRESS SWK D/C) 
OIL PRESS SW3(17C} 
OIL PRESS Sw2(Lc/B) 


OIL PRESS SWX 17C) 
OIL PRESS SW2(LC/B) 


| [rix | [Pant] [ruk] [wen [Gren] [ecen] | 


FIG.1) "P" Range FIG.5) "D" Range 2nd gear 
FIG.2) "R" Shifting F|IG.6) "D" Range 3rd gear 
FIG.3) "N" Range FIG.7) "D" Range 4th gear 


FIG 4) "D" Range 1st gear FIGS 
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6. Does "H&LR/C SOLENOID" follow the reference data? 
YES 
Fault is intermittent caused by poor contact in the sensor's and/or PCM/TCM's connector or was repaired and 
PCM/TCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification of 
Vehicle Repair" procedure. 


| NO = = = | 


Go to "Terminal&connector inspection " procedure. 


TERMINAL & CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal conditions. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification of vehicle repair" procedure. 
No 
Go to "Signal circuit Inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Disconnect "C106-2" connector. 
2. IGNITION "ON", ENGINE "OFF" 
3. Measure voltage between terminal "3" of the C106-2 harness connector and chassis ground. 


Specification : Output voltage repeated between 4V and 12V 


C106-2 


LATE 2 

2. LOW COAST BRAKE SOLENOID VALVE 

3.HIGH&LOW REVERSE CLUTCH SOLENOID VALVE 

4 DIRECT CLUTCH SOLENOID VALVE 

6 FRONT BRAKE SOLENOID VALVE 

7. INPUT CLUTCH SOLENOID VALVE 

8 PCSV(_INE PRESSURE CONTROL SOLENOID VALVE) 
9 TCCSV 


4. Is voltage within specifications? 


YES 
Go to "Component inspection" procedure. 
Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Substitute with a known-good TCM and check for proper operation. If the 
problem is corrected, replace TCM as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
1. Disconnect "C106-2" connector. 
2. Ignition "OFF". 
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3. Measure resistance between terminal "3" of the C106-2 harness connector and chassis ground. 


Specification : approx. 3~9Q 


Sa C106-2 
r | 9 4165 | Component side 1. ATF 2 
z 2.LOW COAST BRAKE SOLENOID VALVE 
8 | 7 O |10 | 3.HIGH&LOW REVERSE CLUTCH SOLENOID VALVE 


4.OWRECT CLUTCH SOLENOID VALVE 

6.FRONT BRAKE SOLENOID VALVE 

7 INPUT CLUTCH SOLENOID VALVE 

8.PCSV(LINE PRESSURE CONTROL SOLENOID VALVE) 
9. TCCSV 


4. Is resistance within specifications? 

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, 
deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" 
procedure. 

(NO M 

5. Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Replace "H&LR/C SOLENOID VALVE" as necessary and Go to "Verification 
of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


| NO = = e] 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0773 


COMPONENT LOCATION 
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~ Low Coast Brake(LC/B) 
solencic valve 

© High&Low Reverse Clutch(H&LR C) 

sole void valve 


PL solenoid valve 


Look-up ICC} Z Front Brake 


solenoid valve Direct Cluteh(DvC) (FRB) Inpir. Clutch(l/C) 
solenoid valve solenoid valve solenoid valve 
GENERAL DESCRIPTION 


Low coast brake solenoid valve is turned "ON" or "OFF" by the TCM in response to signals sent from the inhibitor 
witch, vehicle speed sensor and accelerator pedal position sensor (throttle position sensor). Gears will then be 
shifted to the optimum position. 


DTC DESCRIPTION 


This is not only caused by electrical malfunction (circuits open or shorted) but also by mechanical malfunction such 
as control valve sticking, improper solenoid valve operation. 


DTC DETECTING CONDITION 


DTC Strategy e Check voltage range LOW COAST BRAKE 
7 SOLENOID VALVE: LC/B 
Enable Conditions e 10V < Actuator power supply voltage < 16V SOLENOID VALVE 


Threshold value e Hardware "IC" check e Open or short in circuit 
VALVE 


Fail Safe e Lock-up control is prohibited(L/U off) e Faulty TCM 


MONITOR SCANTOOL DATA 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON". 

3. Monitor the "LC/B SOLENOID" parameter on the scantool. 
4. Select "D RANGE" and Operate the vehicle. 
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5. Check "LC/B SOLENOID" parameter value changes while driving. 
————E== 


LC/B SOLENOID OFF B SOLENOID 


LC/B SOL, MONITOR 
CURRENT GEAR POS. 
SHIFT RANGE INDICATOR 
OIL PRESS SW2(LC“B) 


LC/B SOL, MONITOR 
CURRENT GEAR POS. 
SHIFT RANGE INDICATOR 
OIL PRESS SW2(LC/B) 


LCB SOL. MONITOR 
CURRENT GEAR POS. 
SHIFT RANGE INDICATOR 


LC/B SOL, NONITOR 
CURRENT GEAR POS. 
SHIFT RANGE INDICATOR 


FIG.1) "P" Range FIG.5) "D" Range 2nd gear 
FIG.2) "R" Shifting FIG.6) "D" Range 3rd gear 
FIG.3) "N" Range FIG.7) "D" Range 4th gear 


FIG.4) "D" Range 1st gear FIGS 
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6. Does "LC/B SOLENOID" follow the reference data? 
YES 
Fault is intermittent caused by poor contact in the sensor's and/or PCM/TCM's connector or was repaired and 
PCM/TCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification of 
Vehicle Repair" procedure. 


| NO = = = | 


Go to "Terminal&connector inspection " procedure. 


TERMINAL & CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal conditions. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification of vehicle repair" procedure. 
No 
Go to "Signal circuit Inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Disconnect "C106-2" connector. 
2. IGNITION "ON", ENGINE "OFF" 
3. Measure voltage between terminal "2" of the C106-2 harness connector and chassis ground. 


Specification : approx. 12V 


C106-2 


1.ATF 2 

2.LOW COAST BRAKE SOLENOID VALVE 

3.HIGHBLOW REVERSE CLUTCH SOLENOID VALVE 

4 DIRECT CLUTCH SOLENOID VALVE 

6 FRONT BRAKE SOLENOID VALVE 

7. INPUT CLUTCH SOLENOID VALVE 

8 PCSV(_INE PRESSURE CONTROL SOLENOID VALVE) 
9 TCCSYV 


4. Is voltage within specifications? 


eS ee 


Go to "Component inspection" procedure. 

Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Substitute with a known-good TCM and check for proper operation. If the 
problem is corrected, replace TCM as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
1. Disconnect "C106-2" connector. 
2. Ignition "OFF". 
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3. Measure resistance between terminal "2" of the C106-2 harness connector and chassis ground. 


Specification : approx. 3~9Q. 


C106-2 
Component side 


—_— 


1TATF 2 

2.LOW COAST BRAKE SOLENOID VALVE 
S.HIGH&LOW REVERSE CLUTCH SOLENOID VALVE 

4 DIRECT CLUTCH SOLENOID VALVE 

6.FRONT BRAKF SCH PNOID VAI VF 

7.INPUT CLUTCH SOLENOID VALVE 

R PCSV( INF PRESSURF CONTROL SOLENOID VAL VF) 
S.TCCSV 


(DO | & 


J 
|5 
| 10 


1 3 
6 8 


4. Is resistance within specifications? 

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, 
deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" 
procedure. 

(NO D 

5. Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure. 
If signal circuit in harness is OK, Replace "LC/B SOLENOID VALVE" as necessary and Go to "Verification of 
Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


| NO = = = |] 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > P0819 


COMPONENT LOCATION 
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GENERAL DESCRIPTION 


When the shift lever is in the D (Drive) position the output signal of Tansaxle Range Switch is 12V and in all other 
positions the voltage is OV. The TCM judges the shift lever position by reading all signals, for the 
TRANSMISSION Range Switch, simultaneously. 


DTC DESCRIPTION 


The TCM sets this code when patterns are out of specifications. 
The TRANSMISSION Range Switch has no output signal for an extended period of time. 


DTC DETECTING CONDITION 


IRCUIT 
Enable Conditions e Battery voltage >10V cen 


e Faulty TRANSMISSION 


Threshold value e Abnormal input signal is detected. RANGE SWITCH 
Fail Safe e Prevention of manual shift 


Monitor Scantool Data 

1. Connect scantool to data link connector(DLC). 

2. Ignition "ON" & Engine "OFF". 

3. Monitor the "SPORTS MODE SELECT S/W, SPORTS MODE UP S/W, SPORTS MODE DOWN S/W" 
parameter on the scantool. 

4. Move selector lever to "SPORTS MODE". 
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1.11 CURRENT DATA 


LE CURRENT GEAR POSITION 14 
SELECTED LEVER HANGE 
SPORTS MODE SWITCH 
SPORTS NODE UP SU 


‘TOC-STATUS TOC-STATUS 
[SHIFT LOCK SIGNAL SHIFT LOCK SIGNAL 
ISTARTER RELAY 


CURRENT GEAR POSITION 1 GEAR 


SPORTS MODE UP SU 
S SPORTS MODE DOUN SU 
[TCC-STATUS TOC-STATUS 
[SHIFT LOCK SIGNAL SHIFT LOCK SIGNAL 
‘a RELAY STARTER RELAY 


FIG.1) "D" RANGE 
FIG.2) "SPORTS MODE CN" 
FIG.3) ‘UP SW ON" 
FIG.4) DOWN SAV CN" 
5. Does "SPORTS MODE SELECT S/W" follow the reference data? 
YES 
Fault is intermittent caused by poor contact in the sensor's and/or PCM/TCM's connector or was repaired and 
PCM/TCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of 
Vehicle Repair" procedure. 
NO 
Go to "Terminal & connector inspection" procedure. 


TERMINAL & CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal conditions. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of vehicle Repair" procedure. 
NO 
Go to "Power supply circuit inspection" procedure. 


Power supply circuit inspection 


1. Connect "M62" connector. 
2. Ignition "ON" & Engine "OFF" 
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3. Measure voltage between terminal "2" of the "M62" connector and chassis ground. 


Specification : approx. 12V 


1. ILLUMINATION 

2. POWER SUPPLY 
4, ILLUMINATION 

6 UP SHIFT 

7, SELECT SWITCH 
8. DOWN SHIFT 


4. Is voltage within specifications? 


YES 
Go to "Signal circuit inspection" procedure. 


EA O ë = | 


Check for open or short in harness and Fuse. Repair as necessary and Go to "Verification of Vehicle Repair' 
procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Connect "M62" connector. 
2. Ignition "ON" & Engine "OFF". 
3. Move select lever to "SPORTS MODE" and operate select lever to up and down. 
4. Measure voltage between terminal "6, 7, 8" of the "M62" connector and chassis ground 


' 


Specification : approx. 12V 


ILLUMINATION 
POWER SUPPLY 
ILLUMINATION 

. UP SHIFT 
SELECT SWITCH 

. DOWN SHIFT 


@en oman — 


5. Is voltage within specifications? 


YES -= o ë E 


Go to "Component inspection" procedure. 
Substitute with a known-good "SPORTS MODE SWITCH" and check for proper operation. If the problem 
is corrected, replace "SPORTS MODE SWITCH" and Go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 

1. Connect "TCU" connector. 

2. Ignition "ON" & Engine "OFF". 

3. Move select lever to "SPORTS MODE" and operate select lever to up and down. 
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4. Measure voltage between terminal "16, 17, 61" of the "TCU" connector(C120) and chassis ground. 


Specification : approx. 12V 


16. UP shift 
17. DOWN shift 
61. MODE SELECT switch 


ch 3 | 
232281 fos 18 [ipa 
| | 


5. Is voltage within specifications? 
YES 
Substitute with a known-good "TCU" and check for proper operation. If the problem is corrected, replace 
"TCU" and Go to "Verification of Vehicle Repair" procedure. 
| NO 
Check for open or short between "M62" and "C120" harness . Repair as necessary and Go to "Verification of 
Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 


2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Enable conditions in General information. 


4. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


| NO = = 


System performing to specification at this time. 


Automatic Transaxle System > Troubleshooting > U0100 


COMPONENT LOCATION 
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GENERAL DESCRIPTION 


The TCM can either receive data from the Engine Control Module or ABS control module, or it can send data to 
the ECM and ABSCM by using CAN communication. 


DTC DESCRIPTION 


CAN (Controller Area Network) is a serial communication line for real time application. It is an on-vehicle multiplex 
communication line with high data communication speed and excellent malfunction detection ability. 

In CAN communication, control units are connected with 2 communication lines (CAN H line, CAN L line) allowing 
a high rate of information transmission with less wiring. 

Each control unit transmits/receives data but selectively reads required data only. 


DTC DETECTING CONDITION 


DTC Strategy e Check voltage range e Open or Short in CAN 


© IG "ON" communication harness 


e Faulty ECM 


Enable Conditions | ° Battery voltage > 10V 
e Faulty TCM 


e Input speed > 300rpm 


Diagnostic Time e More than 500msec 
Fail Safe e Default value 


Monitor Scantool Data 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON". 

3. Monitor the "CAN COMMUNICATION SERVICE DATA (ENGINE RPM, VEHICLE SPEED SENSOR, 
THROTTLE P. SENSOR)" parameters on the scantool. 


1.11 CURRENT DATA 81759 


1.11 CURRENT DATA 61/59 


JENGINE SPEED 2438 rpn 
VEHICLE SPEED 123. Bkn“h 
ACCEL.POSITION SENSOR 11.8% 

% 


ENGINE SPEED 2438 rpn 
VEHICLE SPEED 

ACCEL. POSITION SENSOR 

TPS SENSOR 

SNOWC HOLD) SWC2W ONLY ) 


TPS SENSOR 12.2 
SNOWC HOLD) SWCZW ONLY) OFF 
4L SWITCH OFF 
ABS ACTIVA SIGCOPTION> 

ACC OFF FLAG 


| (Fix | [Part] [FuLL] {HELP} [GRPH) [RCRD] | 


FIG.1) 


FIG.1) Low-speed 
FIG.2) High-speed 
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4. Does "CAN BUS LINE DATA" follow the reference data? 
YES 
Fault is intermittent caused by poor contact in the sensor's and/or PCM/TCM's connector or was repaired and 
PCM/TCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of 
Vehicle Repair" procedure. 


EA = = e] 


Go to "Terminal & connector inspection" procedure. 


TERMINAL & CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal conditions. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
(NO M 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Ignition "OFF". 
2. Disconnect the "TCM" connector. 
3. Measure resistance between terminal "65" and "87" of the "TCM" harness connector. 


Specification : Approx. 120Q 


65. CAN-LOW 
87. CAN-HIGH 


4. Is measured resistance within specifications? 


YES 
Substitute with a known-good PCM/TCM and check for proper operation. If the problem is corrected, 
replace PCM/TCM as necessary and then go to "Verification of Vehicle Repair" procedure. 


EA = = = 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration or damage 
of ECM and then Repair or replace Resistance for CAN communication as necessary and go to "Verification of 
Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode. 
2. Using a scantool, Clear DTC. 
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3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


| NO = = = 


System performing to specification at this time. 
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SORENTO(BL) > 2007 > G 3.3 DOHC > Body (Interior and Exterior) 


Body (Interior and Exterior) > Interior > console > Repair procedures 


REPLACEMENT 
FLOOR CONSOLE REPLACEMENT 


NOTE 

- When prying with a flat-tipped screwdriver, wrap it with protective tape, and apply protective tape around the 
related parts, to prevent damaged. 

- Put on gloves to protect your hands. 


1. Remove the console lid cover (A). 
2. Disconnect the connector (B). 


3. Remove the deco upper panel (A). 
> :Cip Locations E 


cs 
E 


5. Remove the console upper cover (A). 


6. Disconnect the connector (A). 


7. After loosening the console mounting screw, remove the floor console side cover (A). 
8. Disconnect the connector (B). 


> | Serew _ocatians, 6 


(hrm 


9. Installation is the reverse of removal. 
ARMREST REPLACEMENT 
1. Remove the console storage box (A). 
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2. After loosening the armrest mounting nuts, remove the armrest (A). 


3. Installation is the reverse of removal. 


Body (Interior and Exterior) > Interior > crash pad > Components and Components Location 


CONPONENTS 


Page 4 of 24 


1. Crash pad 6. Center fascia side upper panel 
2. Center fascia upper panei 7- Audio 

3. Crash pad side cover 8. Audio fascia panel 

4. Glove box hausing 9. Center fascia lower panel 

5, grove box 10, Center fascia side lower panel 


11. Crash pad drive lower panel 
12. Reingorce panel 

13. Cluster fascia panel 

14. Cluster 

15. Crash pad side cover 


Body (Interior and Exterior) > Interior > crash pad > Repair procedures 


REPLACEMENT 
CLUSTER REPLACEMENT 


$ L 


- When prying with a flat-tipped screwdriver, wrap it with protective tape, and apply protective tape around the 


related parts, to prevent damaged. 


- Put on gloves to protect your hands. 


1. Tilt the steering column down. 
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2. Remove the cluster fascia panel (A). 


Fastener Locations 
D: Screw. 2 | BR Cip. 2 


(jm | $ 


3. Loosen the screws. 
4. Remove the cluster (A). 


6. Installation is the reverse of removal. 


- Make sure the connector are plugged in 
properly. 


CENTER FASCIA PANEL REPLACEMENT 


- When prying with a flat-tipped screwdriver, wrap it with protective tape, and apply protective tape around the 
related parts, to prevent damaged. 
- Put on gloves to protect your hands. 


1. Remove the side garnish (A). 


> : Clip Locations, 6 


Fastener Locations 
tc Sco ew, 2 e Clip. 3 


3. Installation is the reverse of removal. 


- Make sure the connector are plugged in 
properly. 
HEATER CONTROL UNIT REPLACEMENT 


1. Remove the side garnish. 
2. After loosening the heater control mounting screw, remove the heater control unit (A). 


> | Screw Locations, 4 


(jm 
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3. Disconnect the connector (A). 


4. Installation is the reverse of removal. 


- Make sure the connector is plugged in 
properly. 


LOWER PANEL REPLACEMENT 
1. Remove the crash pad side cover (A). 


> : Clip Locations, 4 | 


2. Loosen the mounting screw, remove the lower panel (B). 
3. Disconnect the connector (A). 


Fastener Locations 
> Clip, 5 tb: Screw, 4 
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4. Remove the reinforcing panel (A). 


> Bol Locations, 3 


5. Installation is the reverse of removal. 
AUDIO ASSENBLY REPLACEMENT 
1. Remove the center fascia panel 

2. Remove the center air vent(A). 


Fastener Locations 
P Screw? fb Clip 4 


3. Loosen the screws. 
4. Remove the audio assembly (A). 


tf Screw _ccatons, 4 | 


{ sm 
J 
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Page 9 of 24 
6. Installation is the reverse of removal. 


- Make sure the connector are plugged in 
properly. 


GLOVE BOX REPLACEMENT 
1. Disconnect the damper (B) from the glove box (A). 


2. Remove the glove box (A) from the lift (B). 
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4. Remove the glove box housing (A). 


Fastener Locations 
D: Bolt, 3 | t> Cp, 1 [b> : Gurew, 2 


5. Installation is the reverse of removal. 
AIR VENT REPLACEMENT 
1. After loosening the mounting screw, then remove the air vent (A). 


2. Installation is the reverse of removal. 
SHROUD REPLACEMENT 
1. Loosen the screws, then remove the shroud assembly (A). 


>: Screw Locations, 3 


Ph 
i uD 
‘ p 


2. Installation is the reverse of removal. 
CRASH PAD REPLACEMENT 


- When prying with a flat-tipped screwdriver, wrap it with protective tape, and apply protective tape around the 
related parts, to prevent damaged. 
- Put on gloves to protect your hands. 
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1. Remove the following items. 


A. Front seat. 
B. Cluster facia panel and cluster. 
C. Audio assembly. 
D. Glove box. 
E. Lower panel. 
F. Front pillar trim. 
2. Remove the photo sensor. 


3. Disconnect the passenger's air bag connector (A). Loosen the bolt and nut, then remove the crash pad (B). 
4. Installation is the reverse of removal. 


- Make sure the crash pad fits onto the guide pins correctly. 

- Before tightening the bolts, make sure the crash pad wire harnesses are not pinched. 

- Make sure the connectors are plugged in prop-erly, and the antenna lead is connected properly. 
- Enter the anti- theft code for the radio, then enter the customer's radio station presets. 


| Fastener Locations 
& Bolt C> ; Nut 


Body (Interior and Exterior) > Seat & Power Seat > front seat > Components and Components Location 


COMPONENTS 
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1. Headrest 7. Seat cushion cover 
2. Seat back frame |8. Recliner lever 

3. Seat back panel 9. Shield cover 

4. Headrest guide 10. Seat cushion 

5. Seat back cover | frame 

6. Lumber sport lever | 11. Recliner cover 


Body (Interior and Exterior) > Seat & Power Seat > front seat > Repair procedures 


REPLACCEMENT 


SEAT ASSEMBLY REPLACEMENT 
1. Remove the seat assembly mounting cover. 


2. After loosening the seat assembly mounting bolts and nuts, remove the seat assembly (C). 


Fastener Locations 


4. Installation is the reverse of removal. 


CAUTION 


SEAT MOUNTING BOLT INSTALLATION PROCEDURE 
- Set the seat into the most rearward position. 


Make sure each slide is locked, and then tighten the front mounting bolt temporarily. 


- Set the seat into most forward position. 
Check that each slide is locked, and then tighten the rear mounting bolt completely. 
- Set the seat into the most rearward position. 
Check the front mounting bolt completely. 
- Check that the seat operates to and fro smoothy and the locking portion locks 
properly. 
SEAT BACK COVER REPLACEMENT 


1. Remove front seat assembly. 
2. Remove the cover (A). 


> : Screw Locations, 3 


(juw 
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3. Disconnect the protector (A). 


t> Screw Locations, 1 


5. After disconnecting the scuff band (A), remove the seat back panel (B). 
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7. Remove the headrest and headrest guide (A). 


8. Disconnect the connector (A). 


11. Installation is the reverse of removal. 
SEAT CUSHION COVER REPLACEMENT 
1. Remove front seat assembly. 


2. Remove the recliner cover (A). 


> Screw Localloes, 3 


( juw 


3. Disconnect the connector (A). 


4. Removing the hog-ring clip (A). 
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6. Remove the seat cushion (A). 


8. Installation is the reverse of removal. 
SEAT FRAME REPLACEMENT 
1. Remove the following items. 
A. Seat back cushion. 
B. Seat cushion 
2. After loosening the mounting bolts, then disconnect the seat back frame (A) and seat cushion frame (B). 


3. Installation is the reverse of removal. 
SEAT BACK HEATER REPLACEMENT 
1. Remove the seat back cover 
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2. Remove the seat back pad (A) and heater (B). 


e Seat back pad and heater is need to changed to new product 
surely. 


3. Installation is the reverse of removal. 
SEAT CUSHION HEATER REPLACEMENT 

1. Remove the seat cushion cover. 

2. Remove the seat cushion pad (A) and heater (B). 


e Seat cushion pad and heater is need to changed to new product 
surely. 


3. Installation is the reverse of removal. 


Body (Interior and Exterior) > Seat & Power Seat > rear seat > Components and Components Location 


COMPONENTS 
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ke f 
CSS, EK 
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1. Seat cushion 3. Head rest 
2. seat back 4. Armrest 


Body (Interior and Exterior) > Seat & Power Seat > rear seat > Repair procedures 


REPLACEMENT 
SEAT ASSEMBLY REPLACEMENT 
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1. After loosening the mounting nuts, then remove the seat cushion(A). 


[> > Nut Locations 


[> : Batt Locatizos 


3. Installation is the reverse of removal. 


Body (Interior and Exterior) > Seat Heater > Schematic Diagrams 


CIRCUIT DIAGRAM 
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[FRONT SEAT] 


Greund 


5. Seat warme” IGŻ 
6. Ground 


Body (Interior and Exterior) > Seat Heater > Components and Components Location 


COMPONENT LOCATION 


[FRONT SFAT] 


Seat warmer 


\ $ 
pa J : 

ee . 
- Y EAR } To 3 
i a Or ] aga 

Seat uns switch 
(RH} 
| Seat warmer ae 
Body (Interior and Exterior) > Seat Heater > Seat Heater switch > Repair procedures 


INSPECTION 


FRONT SEAT WARMER SWITCH 
1. Disconnect the negative (-) battery terminal. 
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2. Remove the side panel (A) after loosening the screws. Avoid damaging retaining clips. 


REMARK 
Relay 
Ground 


LAMP (+) 


ILL{+) 


ILL{-) 


REMOVAL 


FRONT SEAT WARMER SWITCH 
1. Disconnect the negative (-) battery terminal 
2. Remove the side panel (A) after loosening the 2 screws. 
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3. Remove the front seat heater switch connector from the center facia panel. 


INSTALLATION 


FRONT SEAT WARMER SWITCH 

1. Reassemble the front seat warmer switch. 

2. Connect the front seat warmer switch connector to the center facia panel. 
3. Reassemble the center facia panel. 


Body (Interior and Exterior) > Seat Heater > Seat heater > Repair procedures 


INSPECTION 


FRONT SEAT 
1. Check for continuity and measure the resistance between No.1 and NO.2 terminals. 


Standard value: 
LEATHER (Cushion: 3.040 + 10%, Back: 3.04Q + 10%) 
CLOTH (Cushion: 3.04Q + 10%, Back: 3.04Q + 10%) 
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Pack warmer 


AAA 
yeh FX FA 
— V \ f 
A ES 


Cushion 


2. Operate the seat warmer after connecting the 2P connector, and then check the thermostat by measuring the 
temperature of seat surface. 
3. Check for continuity between the terminals after disconnecting the 2P connector. 


Standard value : 
28 +3.0°C(Continuity), 37 +3.0°C(Short) 
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SORENTO(BL) > 2007 > G 3.3 DOHC > Body Electrical System 


Body Electrical System > General Information > Troubleshooting 


TROUBLESHOOTING 


INSTRUMENTS AND WARNING SYSTEM 


Tachometer does not operate 


Fuel gauge does not operate 


Low fuel warning lamp does not light 


Water temperature gauge does not 
operate 


Oil pressure warning lamp does not light 


Low brake fluid warning lamp does not 


light 


Open door warning lamp does not light 


Seat belt warning lamp does not light 


Fuse blown 
Tachometer faulty 
Wiring faulty 


Fuse blown 

Fuel gauge faulty 
Fuel sender faulty 
Wiring faulty 


Fuse blown 

Bulb burned out 

Fuel level sensor faulty 
Wiring or ground faulty 


Fuse blown 

Water temperature gauge faulty 
Water temperature sender faulty 
Wiring or ground faulty 


Fuse blown 

Bulb burned out 

Oil pressure sender faulty 
Wiring or ground faulty 


Fuse blown 

Bulb burned out 

Brake fluid level warning switch 
faulty 

Parking brake switch faulty 
Wiring or ground faulty 


Power connector blown 
Bulb burned out 

Door switch faulty 
Wiring or ground faulty 


Fuse blown 

Bulb burned out 
Buckle switch faulty 
Wiring or ground faulty 


Check for short and replace 
fuse 

Check tachometer 

Repair if necessary 


Check for short and replace 
fuse 

Check gauge 

Check fuel sender 

Repair if necessary 


Check for short and replace 
fuse 

Replace bulb 

Check sensor 

Repair if necessary 


Check for short and replace 
fuse 

Check gauge 

Check sender 

Repair if necessary 


Check for short and replace 
fuse 

Replace bulb 

Check sender 

Repair if necessary 


Check for short and replace 
fuse 

Replace bulb 

Check switch 

Check switch 

Repair if necessary 


Check for connection 
Replace bulb 

Check switch 

Repair if necessary 


Check for short and replace 
fuse 

Replace bulb 
Check switch 
Repair if necessary 
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LIGHTING SYSTEM 


One lamp does not light Bulb burned out Replace bulb 
(all exterior) Socket, wiring or ground faulty Repair if necessary 


Head lamps do not light Bulb burned out Replace bulb 
Fuse blown - Low beam Check for short and replace 
Fuse blown - high beam fuse 
Head lamp relay faulty Check for short and replace 
Lighting switch faulty fuse 
Wiring or ground faulty Check relay 
Check switch 
Repair if necessary 


Tail lamps do not light Tail lamp fuse blown Replace fuse and check for 
Fusible link blown short 
Tail lamp relay faulty Replace fusible link 
Lighting switch faulty Check relay 
Wiring or ground faulty Check switch 
Repair if necessary 


Stop lamps do not light Fuse blown Replace fuse and check for 
Stop lamp switch faulty short 
Wiring or ground faulty Adjust or replace switch 
Stop lamp relay faulty Repair if necessary 
Replace relay 


Stop lamps stay on Stop lamp switch faulty Adjust or replace switch 
Stop lamp relay faulty Replace relay 

Instrument lamps do not light Rheostat faulty Check rheostat 

(Tail lamps light) Wiring or ground faulty Repair if necessary 


Turn signal lamp does not flashon | Bulb burned out Replace bulb 
one side Turn signal switch faulty Check switch 
Wiring or ground faulty Repair if necessary 


Turn signal lamps do not operate Fuse blown Replace fuse and check for 
Flasher faulty short 
Turn signal switch faulty Check flasher 
Wiring or ground faulty Check switch 
Repair if necessary 


Hazard warning lamps do not Fuse blown Replace fuse and check for 
operate Flasher faulty short 
Hazard switch faulty Check flasher 
Wiring or ground faulty Check switch 
Repair if necessary 


Flasher rate too slow or too fast Lamps' wattages are smaller or larger than | Replace lamps 
specified 
Defective flasher Replace flasher 
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Back up lamps do not light up Fuse blown Replace fuse and check for 
Back up lamp switch faulty short 
Wiring or ground faulty Check switch 
Repair if necessary | 


Overhead console lamp does not Fuse blown Check for short and replace | 


light up Wiring or ground faulty fuse 
Repair if necessary 


AUDIO 
There are six areas where a problem can occur: wiring harness, the radio, the cassette tape deck, the CD player, the 
speaker, and antenna. Troubleshootingenables you to confine the problem to a particular area. 


Turn Ignition key to 

ACC position 

Turn on the radio or the 

tape player 1) Place balance and fader control 


to center position. 


2) Set volume control to proper 


Verify customer com- position. 
plaint or identify symptom 


| Sound | Cassette player | Noise | CD player Miscellaneous 


See CHART 1 See CHART 2 See CHART 3 See CHART4 See CHARTS 


Seek/scan i 
Faint reception "Eating" tape Motor antenna 


See CHART 6 See CHART 7 See CHART 8 See CHART 9 See CHART 10 


CHART 1 
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1. Radio and tape player 
have no sound at all. 


All speakers 


IHumination lights ? 


wn Blown again 


Yes Blo 
Check fuse Check fuse Replace Check short 
fuse circuit 
Check fuse of radio 
unit. 


Are all connectors behind No | Connect 
radio and tape player prop- properly 
erly connected ? 


Is there voltage (12V) be- 
tween terminal 16 of the 
M40 and body ground ? 


No | Check 
wire 


Yes 
Are radio and player prop- | No | Reinstall 
erly connected ? properly 
Yes 


Check connection between 
output connector of radio 


and car. 


O.K. 


Replace radio unit 


N.G. 
Check speaker harness 


O.K. 
Repair 


Check speaker N.G. 
connector 


O.K. 
Connect 
correctly 
Temporarily install O.K. 
another speaker. 
N.G. 
Replace 
speaker 


Replace radio unit 
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2. Tape player OK but no sound from radio 


Check that the antenna is 
pluged into the radio. 


No 
Insert properly 


Inspect antenna plug 
Replace radio 


Temporarily install Inspect antenna and 
another antenna. O.K. ? antenna cable, and 


replace if necessary 


CHART 2 
Radio problem 

(extend antenna fully) Vein 

Check for shorts in speaker Yes 
Check connection of hamess eee 
antenna plug No 

Check for object lying on Yes [Remove objet |] 
Temporarily install another speaker and rattling Parmova aes 
antenna. O.K. ? No 


Not O.K. Extend antenna. Still poor ? 
OK. Replace radio 


for broken connectors. Yes 
P Does the tester indicate an Replace antenna 


open circuit ? 
No 


oip pasarap i | —— 
cause of poor tone quality ? Replace radio unit 


Check antenna and lead-in 


CHART 3 
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CHART 4 
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1. RADIO 


Start the engine 


Tune correctly, still noise ? 


Not O.K. 
Check connectors Fully insert connector 
O.K. 


Check mounting screws DDIS Tighten the screws 


° 
A 


Is the antenna lead-in routed | Yes ' 
too close to a hamess ? Reroute the antenna lead-in 


No 


- a 
When disconnecting the ant- | No When disconnecting the ant- Yes fái aak 
enna lead, is there a noise ? enna lead, is there a noise ? eplace radio uni 
Yes Yes No 


‘ ‘ i i Noise from outside source 
P, 
If noise still occurs after checking Is wiring correct 7 (No fault in radio unit) 


the above points, check for outside 


noise sources (various accesso- No 


a. 
epair Narness 
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2. TAPE 


O.K. 
OK. 
Not O.K. 


Is wiring correct ? 
No 


CHART 5 


1. CD WILL NOT BE ACCEPTED 


Gan you insert a CD ? 


Is CD rejected from approx. 15mm 
depth of the insertion panel even 
though CD can be inserted ? 


A CD is already in the unit. 


Though CD is completely inserted 
once, "error" is displayed and the CD 
is rejected 7 


Check CD. 

o ls the labeled side faced downward ? 

o Is the recorded face of the CD dirty ? Insert the CD correctly or check to 

o Does dew exist on the recorded see if the CD is defective. 
face of the CD ? 


Replace CD. 
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2. NO SOUND 


Does it play if a good quality CD 
is inserted ? 
Return it to normal temperature, 


No 
Does the "WAIT" indicator flicker ? and recheck operation. 


Does it operate properly ? 
No 
Are the radio and CD player 
connected securely ? 
Yes 


Repair or replace CD player if the 
combined radio cassette operates 


Replace defective CD. 


No | Securely connect the 


radio and CD player. 


properly, 


3. CD SOUND SKIPS 
1) Sound sometimes skips when parking. 


No 
with an existing proper CD ? 
Yes 


Replace CD. 


CD is defective, or clean CD. 


Repair or replace CD player. 


2) Sound sometimes skips when driving. 
(Stop vehicle, and check it.) 
(Check by using a CD which is free of scratches, dirt or other damage.) 


Does sound skip when the side of Check for skipping while driving 
the CD player is tapped ? and contact a service shop. 
Yes 


Securely mount the CD player. 
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4. SOUND QUALITY IS POOR 
Does it play properly if another good- 
quality CD is loaded ? 


No 
Repair or replace CD player. 


Replace CD 


5, CD WILL NOT EJECT 


Yes 
connected securely ? 
Yes 


lf CD does not eject, don't eject it. 
The player may be damaged. 
Therefore, contact a service shop for 


Turn the key to ON. 


Securely connect. 


repairs. 


6. NO SOUND FROM ONE SPEAKER 


Is CD player securely connected to 
the combined radio ? 


Yes 
Does it play properly if another CD 
player is combined ? 


No 
Repair or replace the combined radio. 


CHART 6 


Securely connect them. 


Repair or replace CD player, 
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Faint reception 


Are both reception and static faint] Yes 
even when antenna is fully length- 
ened ? 


No 
Inspect antenna 
Temporarily install another 
antenna. O.K. ? 


Replace radio 


Temporarily install another 
speaker. O.K. ? 


No 


Replace speaker 


Replace radio unit 


No 


Inspect antenna and cable and 
repair if necessary. 


CHART 7 
od ae hon tines No | Improperly connected harness Correct the connection of the 
or connector. harness or the connector. 


sette to the radio ? 


Yes 
Is the tape player head O.K. ? yo Dirty, worn or damaged tape Clean or replace the tape 
Yes player head, improperly installed player head. 


tape player head. 


Check for an improperly connected Correct the connection or re- 
tape player head wire or a malfunc- place the malfunctioning parts. 


tion in the tape player itself. 
The tape being tested must be of Use tapes which have been 
good stereo quality. recorded in stereo. 


CHART 8 
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Seek/scan problem 


Is antenna lead-in properly in- 
stalled ? 


Install antenna properly 


Check that the antenna is 


inserted completely into the Fully insert antenna 


antenna receptacle. 


Check antenna and lead-in for 


broken connectors. Tester indi- Replace antenna 


cates open circuit ? 


Replace radio unit 


CHART 9 


"Eating" tape 


Check capstan and pinch roller [Not O.K] Clean head, capstan, and pinch roller. 

for oxide and dirt build-up Use head cleaner or isopropyl alcohol 
O.K. 

Check for tape loose in cassette 


O.K. 


Check whether C-120 or longer | Yes Use C-30, 60, 90 tapes (C-120 tape is 
tape is used very thin and delicate) 


No 


Check with another tape oK Tape is defective. Change tape 


Not O.K. 
Replace tape player 


Not O.K. 


Tension the tape using a pen or pencil 


CHART 10 
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1. MOTOR ANTENNA WON'T EXTEND OR RETRACT 
Clean and polish the surface of the antenna rod. 


No 
Is the radio power switch "ON" ? | SwitchitON. = 


Yes 
et, 
the radio's motor antenna terminal ? Repair oF mplacs Te mdo 
Yes 
l ha anina bant Yes Repair the bend, or replace the 
antenna rod. 
No 
No 
Is the antenna relay O.K. ? Replace the antenna relay. 
Yes 
No 
Is the motor O.K. ? Replace the motor. 


Yes 


Repair the harness. 


2. MOTOR ANTENNA EXTENDS AND RETRACTS BUT DOES NOT RECEIVE 


Is the antenna itself O.K. ? Replace the antenna. 


Refer to "Radio troubleshooting" 
(Chart 2.) 


Is operation normal when a new an- 
tenna assembly is installed ? 


Replace the feeder cable. 


WINDSHIELD WIPER 


Symptom 


Wipers do not operate or return to off position. | Wiper fuse blown Check for short and replace fuse 


Wiper motor faulty Check motor 
Wiper switch faulty Check switch 


Wiring or ground faulty | Repair if necessary 


Wipers do not operate in INT position ETACS Module faulty | Check ETACS Module 


Wiper switch faulty Check switch 
Wiper motor faulty Check motor 


Wiring or ground fautly | Repair if necessary 


POWER WINDOW 
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oe 


No windows operate from the main Fuse blown Check for short and replace fuse 
switch on the driver's door Poor ground Clean and retighten the ground 
terminal mounting bolt 
Defective power window main Check the switch 
switch Replace if necessary 
Repair or replace 


Open circuit in wires or loose or 
disconnected connector 


Driver's side window does not operate | Defective power window main Check for driver's window switch 
switch Replace the motor 
Defective motor or circuit breaker | Check the harness and the 
Open circuit in wires or loose or connector 
disconnected connector 


Passenger's side window does not Defective power window subswitch | Replace the switch 

operate Defective motor or circuit breaker | Replace the motor 
Wiring faulty or disconnected Repair if necessary 
connector 


POWER DOOR MIRROR 


No mirrors operate fuse blown Check the circuit and replace fuse 
Poor ground Clean and retighten the gound terminal 
mounting bolt 
Defective mirror switch Check the switch 
Replace if necessary 


Open circuit in wires or loose or Repair or replace 
disconnected connector 


One mirror does not Defective mirror switch Check the switch 

operate Replace if necessary 
Defective mirror actuator Replace the actuator 
Open circuit wires or loose or disconnected | Repair or replace 
connector 


Body Electrical System > General Information > Specifications 


SPECIFICATIONS 
MULTIFUNCTION SWITCH 
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Rated Voltage DC 12V 
Operating temperature range -30°C - +80°C (-22 - +176°F) 


Rated load 

Dimmer & passing switch High : 1A (Relay load) 
Low : 1A (Relay load) 
Passing : 1A (Relay load) 

Lighting switch Lighting : 1A (Relay load) 


Turn signal switch & lane 6.6 + 0.5A (Lamp load) 
change Low, Int : 6.0A (Motor load) 
Front Wiper switch High : 6.5A (Motor load) 
Lock : Max. 25A (Motor load) 
4 A (Motor load) 
Front Washer switch 1.0 A (Relay load) 
Front fog switch 10A 
Rear wiper 4.0 A (Motor load) 
Rear washer 


INSTRUMENTS AND WARNING SYSTEM 


Iilumination 3.0w x 4EA 
noe lamps | Bulb —_ (w)| Color 


, RH) Green 
Blue 


Sediment 


Green 


Snow ber 


Glow ber 


N 


ae) 

= SEEE le ELSIE le |E Eli lg 

@ |E ls lo |se e |> ]3 : |G 
2121919 19 le Ols. ale So | 2. 
o |22 le le Mle |e | | 
S JEJEJEJE AI 1S 1s 5 |E 
o Q O |> ~ 
6 |8 à 3 18 e 
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> 


WD 


Green 


1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

4 
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Washer Low 1.4 Amber 


SERVICE SPECIFICATIONS 
INDICATORS AND GAUGES 


Speedometer 
Type 
Input spec. 
Indication 


Standard values 


Tachometer 


Type 
Standard values 


Fuel gauge 
Type 


Standard values 
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Specifications 


o Coil type 

o Hall IC type : 4 pulses/rev. 

o Km/h: 632rpm x 4 pulses/rev. indicates 60Km/h 
o MPH: 1032 a x 4 pulses/rev. indicates 60 MPH 


Velocity mm 120 
Tolerance (%) +0 


aye o [160 
Tolerance (%) | +0 | +0 | + | +0 | +0 | - 
Calal ila. 


ma a aaa 100 
Tolerance(%) | +0 | 40 | «0 | + | + | æ 
| 36 | 88 | s7 | 5 | 5 | 5 
| Velocity (MPH) | 120 | mo | o=o J- d- | 
Tolerans (x) | + | + | - | - | - | - 
Le SS ee ee ee ee 
o Tap the speedometer to prevent hysterisis effects during inspection. 
o Cross - coil type (3 pulses/rev) 


Fert (RPN 1.000 [ 200 T oon [som [soar [sen [oon [Rena 
Tiene | se | srs | 6 | so | se | se | +6 | Gai 


o Tap the tachometer to prevent hysterisis effects during inspection. 


o Cross - coil type (Fixed point type : Pointer should not fall into the "E" point but indicate 
remaining fuel level when the ignition is off) 


Gauge angle (") 
a a e 025.0 
Ooo Fem | e 45 +25 


E >F>E 


o Inspection order : 
The level must be reached within 7 minutes after the resistance is set for Full or Empty. 

o Point stability tolerance : Within 9° 
Apply power for 10 minutes. Then turn off the power for 30 minutes and read the position 
of the pointer. 
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LIGHTING SYSTEM 


Rear combination lamps 

Tail/stop lamp SW / 27W 
Back up lamp 27W 
Turn signal lamp 27W 
Side marker 5 


W 


Room lamp (Center / 10W 
Cargo) 


Coury lp 
High mant so np 


AUDIO 


Max. 41W x4 
Speaker impedance 


; PLL Synthesized 


Items Specifications 
Temperature gauge 
Type o Cross - coil type (Zero return type). 
Indication standard 
Temperature 
122'F (50°C) 
181.4 F ~ 221°F (83°C - 105°C) 
over 257’F (over 125°C) 
o Inspection order: OFF C >H 
Resistance of 


Angle (°) 


Temperaturo [FCC)] | 12260) | 1814183) | 221005) | 257025) 
temperature sender 
nen Resistance (a) | 1808 159 
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AM: 
530~1710KHZ/10KHZ 


Frequency range / Channel 


FM: 


87.9~107.9MHZ/200K HZ 


Body Electrical System > Audio > Components and Components Location 


COMPONENT LOCATION 
2 4 
5 
7 
ai 1 2 
7 
\ í 
l 
lA Se Ce 
Ls 
5 
6 
1, Audio unit 5, Front door speaker 
2. Tweeter speaker 6. Rear door speaker 
3. External amplifier 7. Antenna feeder cable 
4. Rod antenna 
Body Electrical System > Audio > Troubleshooting 
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TROUBLESHOOTING 
CUSTOMER COMPLAINT ANALYSIS CHECK SHEET 


TROUBLE IN O ALL OAM OFM OTAPE OCD OMP3 OCD changer O AMP UO Others 


D Always O Engine stat © Engine Running Cold OWarm O Sometimes 


TROUBLE OCCURS 
O Most of the time Engine off 


O Will not play O Tape speed not proper O Weak O Squealing noise O Eats tape 
TYPE OF TROUBLE g Dispiay/ilumination poor O CD skips & jumps O Tape/CD will not eject or insert 


O Others (Describe) : 


> Customer complaint contents : 
> Have you checked customer's defects : 


OTHERS 


* Using the customer complaint analysis check sheet for reference, ask the customer for as much detail as 
possible about the problem. 


There are six areas where a problem can occur: wiring harness, the radio, the cassette tape deck, the CD player, 
and speaker. Troubleshooting enables you to confine the problem to a particular area. 


Turn ignition key to 
ACC position 


Turn on the radio or the 
tape player 


1) Place balance and fader control 
to center position. 

2 2) Set volume control to proper 

Verify customer com- position. 

plaint or identify symptom 


| Soung | Radio | | Noise | | CD player | | Miscellaneous | 
See CHART 1 See CHART 2 See CHART3 See CHART 4 


| 


Seek/scan 
problem 


Faint reception | Poor volume 


See CHART 5 See CHART 6 See CHART 7 


Chart 1 


[ Sound 


| 


1. Radio and tape player | 


have no sound at all. 


| 
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| 


| All speakers | 


> 


| Illumination lights ? | 


No 


Check audio 
fuse (10A) 


O.K. 


Check shor 


Check tuse of radio 
unit. 


| 


Are all conrectors behind 
radio and tape player prop- 
erty connected ? 


Is there voltage {12V} be- 
tween terminal of the audio 
connector and bedy ground ? 


Are radio and player prop- 
erly connected ? 


Yes 


No | Reinstall 
properly 


Check connection between 
output connector of radio 
and car, 


Replace radio unit 


N.G, 


Check speaker harness 


O.K. 


Check speaker N.G. 


connector 


Temporarily install 
anothe’ speaker, 


N.G. 


Replace 
speaker 


Replace radio unit 
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| 2. Tape player OK but no sound from radio 


| Check that the antenna is 


; O.K. 
0K?  - OK j 
piuged into the radio, Reinsert plug, O.K. Inspect antenna plug | 

ae Nat 0.x. | So 

Does radio alone work ? Replace radio 
Insert properly 
Does the condition get Yes Inspect antenna and 
better by using the outer antenna cable, and 
antenna (such as pillar replace if necessary 
antenna)? 
Replace radio 
Chart 2 


Radio problem 


| Weak 


Poor tone 


Check antenna 


Tune correctly. Still poor a| 


Yes | 


| Check connection of 
antenna plug 


Does the condition get 
better by using the outer 
antenna [such as pillar 


hamess 


speaker 


Check for shorts in speaker 


Check for object lying on 


Not O.K, ; 
Repair hamess 
Not O.K. 
ae Remove object 


and ‘attling 
OK 


antenna)? 


Still poor ? 


No 


ves| 


Replace radic 
Replace antenna 


Chart 3 


Check antenna and lead-in 
for broken connectors. 

Does the tester indicate an 
open circuit ? 


Is the broadcast quality the 
cause of poor tone quality ? 


Replace antenna 


The radio is not at fault 
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1, RADIO 


Noise 


Start the engine 


Tune correctly, still noise ? 


~< 
è 


Not O.K. 


Check connectors Fully insert connector 


Not O.K. 


Check mounting screws Tighten the screws 


O o 
x x 


ls the antenna lead-in routed | Yes 


too close to a harness ? Reroute the antenna lead-in 


No 


ae 


When disconnecting the ant- _No When disconnecting the ant- 
enna lead, is there a noise ? enna lead, is there a noise ? 


OFF 


Q 
ra 


Yes 


< 
D 
o 


If noise still cccurs after checking Is wiring correct ? Replace radio unit 


the above peints, check for outside 
noise sources (various accesso- No 
ries, i.e, horn, wipers, etc.) 


Repair harness 


Chart 4 
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4. CD WILL NOT BE ACCEPTED 


Can you insert a CD ? 
| Previous CD. 


Yes | insert the CD after eject 


ls CD ejected approx. 15mm 
after CD is inserted? 


Though CD is completely inserted 


Check CD. 
d Is the labeled side faced cownwara ? 
9 Is the recorded face of the CD dirty ? 
o Does moisture exist on the 

recorded face of the CD ? 


Insert the CD corectly or check 
to see if the CD is defective. 


Repiace CD player 


2. NO SOUND 


Does it play if a good quality CD [ES] Replace defective CD. 
| is inseried ? 


No 


Does the "WAIT" indicator flicker ? 


Return it to normal temperature, 
and recheck operation. 
Does it operate properly ? 


Repair or replace CD player if the 
combined radio cassette operates 
properly, 


Do power off reset by pulling both 
audio fuses, wait 5 minutes and 
| Yes re-insert the fuses with key off. 
Then tum on the ignition key. 


once, "error" is displayed and the CD No | OK. | Retest to see if CD can he inserted. 
is rejected 7 


Page 25 of 137 


3. CD SOUND SKIPS 
1) Sound sometimes skips when parking. 


| Is CD face scratched or dirty ? -Yes | CD is defective, or clean CD. 


No 


Does it play properly if CD is replaced No 
with an existing proper CD ? Repair or replace CD player. 


Yes 


Replace CD. 


2) Scund sometimes skips when driving. 
(Stop vehicie, and check it.) 


(Check by using a CD which is free of scratches, dirt or other damage.) 


Check for skipping while driving 


Does sound skip when the sice of 
and contact a service shop. 


the CD player is tapped ? 


Yes 


Securely mount the CD player, 
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4. SOUND QUALITY IS POOR 


Does it play properly if another good- 
quality CD is loaded ? 


Repair or replace CD player. | 


5. CD WILL NOT EJECT 


Replace CD 


Is the ignition key at ACC or ON ? 


Tum the key to ON. 
No 
Securely connect. 


Is the combined amplifier or radio 
connected securely ? 


Power ON reset. 
Disconnect the 2 audio fuses, wait 5 
minutes with ignition key off. Insert both 
‘uses. Then turn the lonition key ON. 
s CD ejected? 


| ook for foreign matters in CD player. 
Such as paper labels, coins etc. 


f CD goes not eject, don't try 
removing it. 

The player may be damaged. 
Therfore, contact a service shop tor 
repairs, 


6. NO SOUND FROM ONE SPEAKER 


Check with radio OK? Jump to Chart 1. 


Does it play properly if another CD 
is played 7 


Replace CD. 


Repair or replace the radio. 


Chart 5 
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Faint reception 


Are both reception and static faint| Yas | Temporarily Install another Yes 
even when antenna is fully length- speaker. O.K. ? pe 


ned ? 
ened ve 


Replace radio unit | 
Inspect antenna 


No| Temporarily install another 


antenna. O.K, ? 
Yes 
Inspect antenna and cable and 
repair if necessary. 


Replace radio | 


Chart 6 


Poor Volume 


| 


Does the problem disappear 
when switching from the cas- No | Improperty connected hamess — Correct the aaan of the 
sette to the radio ? or connector. hamess or the connector. 


Yes| 
is the tape player head O.K, ? Dirty, wom or damaged tape Clean or replace the tape 
Yes player head, improperly installed player head. 


tape player head. 


Check for an mproperly connected Correct the connection or re- 
‘ape player head wire or a maliunc- place the malfunctioning parts. 


tion in the tape player itself. 
“he tape being tested must be of Use tapes which have been 
good stereo quality. recorded in stereo. 


Chart 7 
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Seek/scan problem 


Is antenna lead-in propery in- No 
stalled ? 


Install antenna properly 


Yes 
Check that the antenna is 


i Not O.K. 
inserted completely into the | Fully insert antenna 
antenna receptacie. 


O.K 
Check antenna and lead-in for 
mate Yeas 
broken connectors. Tester indi- |_| Replace antenna | 
cates open circuit ? 
No 


- Check anterna amplifier power ground. 

- Check AM scan Ys FM scan 

- Check anterna feede cable connector 
in middle of cable. 

- Check for clear reception, 


No 


Is it clear? 


No 


Body Electrical System > Audio > Specifications 


SPECIFICATION 
AUDIO 


RADIO/CD/MP3 
eo T apone 


Frequency 87.5~107.9 MHz / 200KHz 
range / 
Channel 

ae 530~1710 KHz / 10KHz 
space 


SPEACKER 
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lps Power | a 


inpedanet0) 
O pene [eT 


Body Electrical System > Audio > Audio Unit > Components and Components Location 


COMPONENTS 
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[MP3 (D448)] 


=e oor 


Connector A Connector B 
(16P) (14P) Antenna jack 


Tel MUTE 
SWC 

SWC REF OUT 
MSCAN 4IGH (Optional) 
MSCAN _OW (Optional 


On nooarwah — 
ON Ooanht wh — 
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[MP3 (D465)] 


vee #1 = C2) a 


(16P} (14P) Antenna jack 


Y 
3 


Aux In SDARIL) (Optional) 
Aux In SDARR) (Optional) 
Aux SDAR COM(Optional) 


DIM+ SWC REF OUT 

DIM- MSCAN HIGH (Optional) 
RmtEnable MSCAN LOW (Optional) 
ACC 
Ground 


on onrk WN = 
ON owhwn — 


Body Electrical System > Audio > Audio Unit > Repair procedures 


REMOVAL 
1. Disconnect the negative (-) battery terminal. 
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2. Remove the center facia lower panel (A).( Refer to Crash pad in BD group.) after pulling it by using regular 
screw driver (-) at part (A). Take care of fixing clips (B). 
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6. Remove the mounting screws then remove the audio unit (A). 


INSTALLATION 

1. Connect the audio connectors and cable to the audio unit 

2. Fasten the audio mounting screws. 

3. Reassemble the center air vent (A). 

4. Reassemble the center facia panel after connecting the connectors. 

5. Reassemble the center facia lower panel. 

6. Connect the negative (-) battery terminal and then check the audio working. 


Body Electrical System > Audio > Speakers > Repair procedures 


INSPECTION 

1. Check the speaker with an ohmmeter. If an ohmmeter indicates the correct impedance of the speaker when 
checking between the speaker (+) and speaker (-) of the same channel, the speaker is OK. 

2. Ifa clicking sound is emitted from the speaker when the ohmmeter is connected to the speaker terminals, the 
speaker is OK. 
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REMOVAL 


FRONT SPEAKER 
1. Remove the front door trim panel (Refer to the Front door in BD group.). 
2. Remove the front speaker (A) after removing 3 screws. 


REAR SPEAKER 
1. Remove the rear door trim panel (Refer to the Rear door in BD group). 
2. Remove the rear speaker (A) after removing 3 screws rivets. 
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TWEETER SPEAKER 
1. Remove the tweeter speaker cover (A) and then disconnect the connector (B) (Refer to the Front door in BD 


group). 


EXTERNAL AMPLIFIER 
1. Remove the driver seat. (Refer to the Front seats in BD group) 
2. Remove the external amplifier (A) from the driver seat floor inner panel (A) after removing 3 bolts. 


INSTALLAITION 
FRONT SPEAKER 

1. Connect the connectors to the front speaker. 

2. Reassemble the front speaker. 

3. Reassemble the front door trim panel. 
REAR SPEAKER 

1. Connect the connectors to the rear speaker. 

2. Reassemble the rear speaker. 

3. Reassemble the rear door trim panel. 

TWEETER SPEAKER 

1. Connect the connectors and then reassemble the tweeter speaker. 
EXTERNAL AMPLIFIER 

1. Reassemble the external amplifier on the driver seat floor 

2. Reassemble the driver seat after connecting the connectors. 


Body Electrical System > Audio > Antenna > Repair procedures 


REMOVAL 
1. Remove rod antenna from antenna mount by unscrewing rod anttena from mount. 


INSTALLATION 
1. Install rod antenna into antenna mount by screwing rod antenna into mount. 
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INSPECTION 


ANTENNA CABLE 
1. Remove the antenna jack from the audio unit and antenna. 
2. Check for continuity between the center poles of antenna cable. 


4. If there is no continuity, replace the antenna cable. 

5. If there is no continuity, replace the antenna amplifier. 

6. Check for continuity between the center pole (A) and outer pole (B) of antenna cable. There should be no 
continuity. 


7. If there is continuity, replace the antenna cable. 


Body Electrical System > Audio > Audio Remote control > Schematic Diagrams 


CIRCUIT DIAGRAM 


Page 37 of 137 


+5V 
4.7KQ 
22K 25K IKR GBON 43022 — 
i 7 7 7 T 4 - Signal 
Fa 
= 3 £ a 
(m) w E Q > L 2 
o x Q 
= = Gy x u R 
= al = uw o wv 
= Q ul 
Ọ > a 
> 
+5V 
g . 
7 
CANCEL ~ 
8 - Signal 
SET 2200 E 
RESUME 9109 
MAIN 3.IKN 
[Connector] 
Body Electrical System > Audio > Audio Remote control > Repair procedures 


INSPECTION 
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1. Check for resistance between No.2 and No.4 terminals in each switch position. 


REMOVAL 


1. Disconnect the negative (-) battery terminal. 
2. Remove the driver airbag module (A). (Refer to the airbag group) 


3. Remove the audio remote control switch (A) after remove the steering wheel remote control switch connector 
and 2 screws. 
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INSTALLATION 

1. Reassemble the audio remote control switch. 

2. Connect the remote control switch connector. 

3. Reassemble the driver airbag module and the negative (-) battery terminal. 


Body Electrical System > Multifunction switch > Multi Function Switch > Components and Components 


Location 


COMPONENTS 
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[ois 7l6s4|3 2/1] leis 4[sl2 4) 
48 17 1615.14 139.12 11 19) 14131210109 8) 
Connector "1" Connector "2" 
ae Oo WW ATS ce 


alee? a 


cae YX 
LeU TR 


Body Electrical System > Multifunction switch > Multi Function Switch > Repair procedures 
REMOVAL AND INSTALLATION 
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CAUTION 


e Never attempt to disassemble or repair the air bag module or clock spring. If faulty, replace it. 

* Do not drop the air bag module or clock spring or allow contact with water, grease or oil. Replace if a dent, 
crack, deformation or rust isdetected. 

e The air bag module should be stored on a flat surface and placed so that the pad surface is facing upward. Do 
not place anything on top ofit. 

e Do not expose the air bag module to temperatures over 93°C(200°F). 

e After deployment of an air bag, replace the clock spring with a new one. 

e Wear gloves and safety glasses when handing an air bag that has been deployed. 

e An undeployed air bag module should only be disposed of in accordance with the procedures mentioned in the 
restraints section. 

e When you disconnect the air bag module-clock spring connector, take care not to apply excessive force. 

e The removed air bag module should be stored in a clean, dry place. 

e Prior to installing the clock spring, align the mating mark and "NEUTRAL" position indicator of the clock 
spring, and after turning the front wheels to the straight-ahead position, install the clock spring to the column 
switch. If the mating mark of the clock spring is not properly aligned, the steering wheel may not completely 
rotate during a turn, or the flat cable within the clock spring may be broken obstructing normal operation of the 
SRS and possibly leading to serious injury to the vehicle's driver. To inspect the clock spring,refer to the 
restraints section. 


1. Remove the air bag module. 


Tightening torque 
4 - 6Nm (40-60kg-cm, 2.9-4.4lb- ft) 
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2. Remove the steering wheel. 


Tightening torque 
40 - 50Nm (4.0-5.0kg-cm, 28-36lb-ft) 


3. Remove the shroud side cover and then remove the steering column upper shroud and steering column lower 
shroud. 


‘i 
g 
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5. Remove the 3 screws holding the multi function switch and disconnect the connectors. Remove the multi function 
switch assembly. 


6. Installation is the reverse of removal. 


INSPECTION 
LIGHTING SWITCH [Connector "1"] 


Position ~ 


——_Terminal 
Position “~ 


— 


HU 
HL 


HU : Head lamp high beam 
HL : Head lamp low beam 
P : Head lamp passing switch 


TURN SIGNAL AND LANE CHANGE SWITCH [Connector "1"] 
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~ Terminal 


~~ Terminal 


= 
Position ==. 


~ Terminal 


Position ~~ 


~~ Terminal 
Position ~~ 


~~ Terminal 
Position ~~ 


REAR WIPER & WASHER SWITCH [Connector "2"] 
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~ Terminal 
Position ~~ 


Washer 


Body Electrical System > Horn > Horn > Repair procedures 


REMOVAL AND INSTALLATION 
1. Remove the bolts holding the horn and remove the horn assembly. 


High pitch 


2. Installation is the reverse of removal. 


INSPECTION 


1. Test the horn by connecting battery voltage to the 1 terminal and ground the 2 terminal. 
2. The horn should make a sound. If the horn fails to make a sound, replace it. 
ADJUSTMENT 


Body Electrical System > ETACS (Electronic Time > Specifications 


SPECIFICATIONS 


Rated voltage 

Operating voltage 
Operating temperature 
Insulation resistance 

Rated load 

Tail lamp relay 

Rear defogger relay 
Hazard relay 

Power window relay 

Seat belt warning indicator 
Ignition key illumination 
Room lamp 

Intermittent wiper relay 
Rear cargo lamp 

Room lamp (Center) 
Drive door unlock actuator 


DC 12V 

DC 9 - 16V 
-30°C - 80°C 
100MQ or more 


DC 12V, 200mA (Relay 
load) 
DC 12V, 200mA (Relay 
load) 
DC 12V, 200mA (Relay 


load) 

DC 12V, 200mA (Relay 
load) 

DC 12V, 1.4W (Lamp load) 
DC 12V, 1.4W (Lamp load) 
DC 12V, 10W x 2(Lamp 
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load) 
DC 12V, 200mA (Relay 
load) 

DC 12V, 10W (Lamp load) 
DC 12V, 10W (Lamp load) 
DC 12V, 7A 


Remote keyless Entry 


Keyless entry transmitter 

Power source Lithium 3V battery (LEA) 
Transmissible distance 5m or more 

Life of battery 2 years or more (at 10 times per 


day) 


Button Door lock / unlock, rear hatch glass 
open, panic 


3ISMIz:+ 250 Miz 
Body Electrical System > ETACS (Electronic Time > ETACS Module > Schematic Diagrams 


ETACS PIN NO. AND DESCRIPTION 


6|/5|4| =< | 3] 2 
as fa þa [2] 4] 10) 9 | 87 


Connetor "A" 


ë |Z] 6 | oe 6 | 4 | 
21| 20| 19| 18| 17| 16/15] 14] 13/12/11] [14 |13 |12 [11 | 10 


Connetor "B" Connetor "C" 


10| 9 
23 | 22 


9/8 


Page 47 of 137 


PIN 

E T R " " 
NO. CONNECTOR "C 
c2 Seat belt warning lamp 


C3 [Rear hatch glass open relay 
C4 [Door lock fuse 


c5 Driver left door unlock 


C6 _| Door lock relay (LOCK) 


C7 Front windshield defroster 
relay 


C8 | Ignition key hole lamp 
oo 


C10 Rear hatch open warning 
lamp 


Door lock relay 
G (UNLOCK) 


PIN " " PIN npu" 
Remote key setting 
terminal 


Keyless switch B3 
Driver door switch 


Rear hatch switch 
B+ 
IG1 


2 
N 
rn 
= 
= 
O 
o> 


Main door switch (LOCK 


Driver door key switch 


Rear defroster switch 
Crash unlock 


Rear door switch 


Passenger door switch 
Rear hatch key switch 
(LOCK) 

Rear hatch glass switch 


Rear defroster relay 


4 
5 
6 
7 
8 
9 
0 
2 
3 
4 
5 


B 
B 
B 
B 
B 


e| slzlel FlFlESlsl¢z 
“nls l? 3 |8 =g 
35 |2 alk gS |” 
MERR a |2 = 
< 28 < u 
Go |x = 
> z 
-g 
— 


z 
z 


11 1 rive door actuator switch 


Front windshield defroster 


Q 
3 
D 


B 
B 


4 
5 
7 
8 
2 
4 Main door switch 


z T 
S g 
SA = 
O tov) 
REJ 2 
wa a 

= 

S. 


A 
A 
A 
A 
A 
A 
Al 10 
Al 1 
Al 13 
Al B1 

Driver door key switch 
al pia UNLOCK) 


p 


oor warning lamp 


B20 [Power window relay 
B21 
B22 
B23 


Wiper switch 
Wiper switch 


z|o |2 |z 
(0 o a E o 


Q T J 
: : 
a es 

œ 

& 


| E es 


Body Electrical System > ETACS (Electronic Time > ETACS Module > Description and Operation 


OPERATION 
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1. SEAT BELT WARNING TIMER 
(1) When IGN1 ON & SEAT BELT is not being worn, WARNING IND is blinking as cycle of 0.6s and 
BUZZER is outputting for 6s. 


(2) When IGN1 SWITCH is OFF during OUTPUT, SEAT BELT WARNING IND and BUZZER shall stop 
the output immediately. 


(3) When SEAT BELT is wearing during the worn light or alarm output, STOP the output of IND & BUZZER. 


(4) In case of IGN1 SWITCH ON, after wearing SEAT BELT and then removing, WARNING IND is blinking 
as cycle of 0.6s and BUZZER is outputting for 6s. 


(5) When IGN ON during wearing SEAT BELT, don't output IND & BUZZER are not on. 


Tl :6+1 sec. 
T2:1+0.1 sec, 
T3 : 0.3 +0.1 sec. 


2. REMOTE KEYLESS ENTRY control 
Operate LOCK / UNLOCK of DOOR and TAIL GATE GLASS, PANIC by REMOCON. 
A. Operate in state of KEY IN SWITCH OUT & ACC SWITCH OFF & IGN1 SWITCH OFF & IGN2 
SWITCH OFF. 
B. By receiving LOCK, UNLOCK, TAIL GATE GLASS, PANIC signal from transmitter, output LOCK / 
UNLOCK of DOOR and TAIL GATE GLASS OPEN, PANIC. 
(1) TRANSMITTER LOCK FUNCTION 
A. In case of removing IGN KEY from CYLINDER and all Door is CLOSE, when receiving 
TRANSMITTER LOCK signal, start the operation of LOCK output and after T3 from the starting point 
of operation and then checking the state of LOCK SWITCH, ON the output of HAZARD LAMP for 1s 
one time. 
B. In state of any of DOOR, TAIL GATE, TAIL GATE GLASS is OPEN, when receiving 
TRANSMITTER LOCK signal, output LOCK only, don’t output HAZARD LAMP. 
C. After b), in case of OPEN > CLOSE, ON the output of HAZARD LAMP one time. 
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D. In state of Driver and Assist(North America ONLY) DOOR LOCK, when receiving TRANSMITTER 
LOCK signal, output HAZARD LAMP for Is one time after re-outputting LOCK. 


T1:0.5+0.1 sec, 
T2 : 1.0 + 0.2 sec, 
T3 : 0.2 + 0.04 sec. 


(2) TRANSMITTER UNLOCK FUNCTION 

A. When receiving TRANSMITTER UNLOCK signal, output UNLOCK and ON the output of HAZARD 
LAMP as cycles of 0.5s and 0.5s (ON/OFF) two times. 

B. In state of Driver and Assist(North America ONLY) DOOR UNLOCK, when receiving 
TRANSMITTER UNLOCK, ON the output of HAZARD LAMP as cycles of 0.5s and 0.5s (ON/OFF) 
two times after outputting UNLOCK. 

C. After TRANSMITTER UNLOCK and then there are no inputs of Entering (DOOR, TAIL GATE, TAIL 
GATE GLASS) OPEN within 30s, lock them automatically and ON the output of HAZARD LAMP for 
Is one time. And in case of TRANSMITTER UNLOCK within 30s once more, extend the time for 
about 30s. (regardless the state of KNOB within 30s) 

But, after TRANSMITTER UNLOCK and then insetting KEY within 30s, cancel 30s TIMER. (After the 
initial TRANSMITTER UNLOCK without LOCK, HAZARD output, and after keeping the output of 
ROOM LAMP for 30s, turn out the light 2s) 


T1, T2:0.5+0.1 sec. 
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(3) TRANSMITTER TAIL GATE GLASS OPEN FUNCTION 
A. In state of removing IGN KEY from CYLINDER and inputting TAIL GATE GLASS OPEN signal of 
TRANSMITTER, ON the output of TAIL GATE GLASS OPEN RELAY for 0.5s. 


B. In state of TAIL GATE GLASS OPEN, turn on TAIL GATE WARNING LAMP and ROOM LAMP. 


T1:0.5+0.1 sec. 


(4) TAIL GATE GLASS OPEN FUNCTION (NON- RKE) 
A. In state of removing IGN KEY from CYLINDER and INPUT of TAIL GATE KEY SWITCH is 
inputting within T1 2 times, ON the output of TAIL GATE GLASS OPEN RELAY for 0.5s. 
B. In state of TAIL GATE GLASS OPEN, turn on TAIL GATE WARNING LAMP and ROOM LAMP. 


T1 : 3.0 0.5 sec, 
T2: 0.5 0.1 sec. 


(5) HORN ANSWER BACK 
In state of LOCK by TRANSMITTER, when receiving TRANSMITTER LOCK signal within 4s after 
receiving the final TRANSMITTER LOCK signal, output HORN one time (0.03s) 
(When receiving SAFETY KNOB UNLOCK, DOOR or T/G OPEN, TRANSMITTER UNLOCK, 
TRANSMITTER T/G GLASS OPEN signal within 4s after receiving TRANSMITTER LOCK signal, 
RESET.) 


T1 :0.5 0.1 sec, 
T2 : 1 + 0.2 sec, 
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T3 : 30.0 +5 msec, 
T4 : within 4+ 1s, 
T5 : more than 4 + 1s 


(6) PANIC ALARM 

A. When receiving TRANSMITTER PANIC signal, ON the PANIC ALARM by using HORN and 
HAZARD for T1. 

B. During PANIC alarm, when receiving (TRANSMITTER LOCK / TRANSMITTER UNLOCK / 
TRANSMITTER PANIC / TRANSMITTER TAIL GATE GLASS OPEN / KEY IN / DRIVER KEY 
UNLOCK, DRIVER KEY LOCK) signal, OFF PANIC Alarm. 

C. During PANIC alarm, even if receiving the other TRANSMITTER registered, regard it as the same 
TRANSMITTER. 

D. After RELOCKING by TRANSMITTER UNLOCK, when all the door (4DOOR, TAIL GATE, TAIL 
GATE GLASS) is closed and all KNOB is LOCK, OFF PANIC Alarm. 


T1 :30+3 sec. 


3. RKE CODE SAVE function 
(1) CODE SAVER COMMUNICATION SPEC 


Body Electrical System > ETACS (Electronic Time > ETACS Module > Repair procedures 


REMOVAL AND INSTALLATION 


1. Disconnect the negative (-) battery terminal. 
2. Remove the audio unit (Refer to BD group). 
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3. Remove the 2 nuts holding the ETACS module and disconnect the connectors. 


ETACS module 


2 


4. Installation is the reverse of removal. 


INSPECTION 


ETACS FUCTION 
1. Intermittent wiper 


Time specification 
T1 : Max. 0.3 sec. 
T2 : 0.7 +0.1 sec. (Time of wiper motor 1 rotation) 
T3 : (Intermittent time) : T2 + FAST (2.0 + 0.2 sec.) 
T2+SLOW (10 + 1.0 sec.) 

2. Washer related wiper. 


Time specification. 
T1 : 0.6 0.1 sec. 
T2 : 2.5 - 3.8 sec. 
T3 : 0.2 - 0.6 sec. 
T4 : 0.7 + 0.1 sec. 
This function should be operated preferentially even though the variable intermittent wiper is operating. 
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3. Rear window defroster and front windshield defroster. 


Time specification 
T1 : 2041min. 
4. Seat belt warning 


Time specification 
T1 :6 1.5 sec. 
T2 : 0.5 0.1 sec. 
5. Ignition key hole illumination 


ILLUMI 


Time specification 
T1: 10+ Isec. 
T2:0- 10 sec. 


6. Delayed out room lamp 


Time specification 
T1: 5-6 sec. 
T2 : 30 3 sec. 
T3 : 2042 min. 
7. Ignition key reminder 


8. Battery saver. 


Driver door 


Sw 


9. Power window timer 


Time specification 
T1 :30+3 sec. 
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10. Crash door unlock 


Time specification 

T1 : 200msec. 

T2:0.5+0.1 sec. 

T3 : 60 +2 msec. 
11. Door ajar 

Alarm occurs while the door or rear hatch opened when the vehicle speed is 5km/h over. 
12. Rear hatch glass open 


{RH glass) 


AH key 


RH gass 


Time specification 
T1 :3 0.5 sec. 
T2 : 0.5 0.1 sec. 
13. Central door lock / unlock. 


Door lock output 


Lock / Unlock 


Driver key switch 


or passenger key switch 


Main door lock / unlock 
switch 


Driverpassenger door knob 
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14. 2-Turn unlock 


Time specification 
T1 : 3 0.5 sec. 
T2 : 0.5 + 0.1 sec. 
15. Remote keyless Entry system. 
(1) Door lock 


Any door OPEN 
SW CLOSE 


poc) NORMAL 


D/Lock LOCK 


unit 


Hazard 


Lamp 


Time specification 
T1 : 1.0 sec. 


(2) Door unlock. 
Keyless 
SW 
Any door OPEN 
CLOSE 
RAKE TX UNLOCK 


(Unlock) NORMAL 


D/Unlack UNLOCK 


unit 


Hazard 


Lamp 


Time specification 
T1 : 0.5 sec. 
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(3) Rear hatch glass open 


RKE TX OPEN 


(GLS) NORMAL 


Rear hatch gass ON 


open relay OFF 


Time specification 
T1 : 0.5 sec. 


(4) Panic 


Time specification 
T1 :27 +2 sec. 

T2 : 0.5 0.1 sec. 
T3 : 0.5 0.1 sec. 
T4 : 2.7 0.5 sec. 


16. Code saving method 
Receiver (ETACS module) can save maximum two codes from the transmitter. 
(1) Apply the battery voltage to the terminal "6" of DLC (Data Link Connector). 


(2) Turn the ignition switch to "ON" position. 


(3) While coding one transmitter. 
Press the lock button of transmitter for 3 seconds over until the turn signal lamp turns off. 


(4) While coding two transmitters. 
Press the lock button of one for 1 second while the turn signal lamp turns on, and then press the lock button 
of the other for 1 second over until the turn signal lamp turns off. 
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(5) Remove the battery voltage, and then the transmitter code is re-saved on the receiver. 


Wille coding one tranamitter 


Batiery elle 
tamma "E" 


aw 


sa Geverd ei barney terres sti) 


While coding two transmitter 


_| see overtuntt amp turns of} 


(6) Check the operation of the keyless entry system. 


Body Electrical System > Fuses And Relays > Relay Box (Engine Compartment) > Schematic 
Diagrams 


COMPONENTS 
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| MAIN 120A | 


TNS 
RELAY wee 
40A 
HEAD CH!) ezani] [F ZBLW 
RELAY 40A 30A 


HEAD LO) BTN 1 
A 
ICN ] PN 3 RELAY 
HORN 304 20A 
RELAY 


C/FAN(2) P/WIN 
reay | | RELAY 
RELAY 


c/FtH)||A/con | [S| C/FIL) 
RELAY || RELAY | f RELAY 
) 


#USE THE DESIGNATED FUSES ONLY. 
15 OPTION. 


* ( 


RELAY 
COMPONENTS 
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Crash pad 


~~ 


Hazard relay 


Transter case ECU relay 


Fuel filter relay ----"~ 


Body Electrical System > Fuses And Relays > Relay Box (Engine Compartment) > Repair procedures 


INSPECTION 
1. Check for a burnt fuse with an ohmmeter. 


2. Ifa fuse burns out, there is a short or some other problem in the circuit. Carefully determine the cause and correct 
it before replacing the fuse. 


CAUTION 


The fuse will burn out within 15 seconds if a higher than specified current flows through the circuit. 


INSPECTION 
1. Check for a burnt relay with an ohmmeter. 


2. Ifa relay burns out, there is a short or some other problem in the circuit. Carefully determine the cause and 
correct it before replacing the relay. 


Body Electrical System > Fuses And Relays > Fuses > Schematic Diagrams 


COMPONENTS 
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W/SHD > | S/ROOF START 
l 2 3 
15A 204 LOA 
4 | HAZARD 5 CIGAR(RR) 6 CIGAR(FRT) 
15A 15A 154 
7| EU WIPER(FRT} | o P/SCK 
104, 20A 30A 
RELAY COIL WIPER(RR) ACC 
TCCS FOG(RR) 0/S MIRROR 
ROOM LAMP S/WARMER PREMIUM 
16 17 nai 18| aupio 
ees 30A 
STOP LAMP TURN LAMP A/BAG 
2 
19 208 20 104 e: 104 
METER ENGINE 


SE THE DESIGNATED FUSES ONLY. 
) 1S OPTION. 


+ # 
strat 


\ 


Body Electrical System > Fuses And Relays > Fuses > Repair procedures 


INSPECTION 


1. Be sure there is no play in the fuse holders, and that the fuses are held securely. 
2. Are the fuse capacities for each circuit correct? 
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3. Are there any blown fuses? 
Ifa fuse is to be replaced, be sure to use a new fuse of the same capacity. Always determine why the fuse blew 
first and completely eliminate the problembefore installing a new fuse. 


CAUTION 


Never use a fuse of higher capacity than specified. 


INSPECTION OF FUSES 
1. Prior to replacing the fuse with a new one, check the circuit for a short and the related parts for abnormal 
conditions. Only after the correction of a short or replacement of abnormal parts, should a fuse with the same 
ampererating be installed. 


Blown fuse dus to overcurrent 


Normally, this type of problem occurs after a fairly long period of use, and is less frequent than #1 above. In this 
case, you may simply replacewith a new fuse of the same capacity. 


Blown fuse due to thermal fatigue 


CAUTION 


A blade type fuse is identified by the numbered value in amperes. If the fuse is blown, be sure to replace a 
fuse with the same ampere rating. If a fuse of higher capacity than specified is used, parts may be damaged 
and a danger of fire exists. To remove or insert a fuse, usethe fuse puller in the fuse box. 
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Body Electrical System > Indicators And Gauges > Instrument Cluster > Components and Components 
Location 


COMPONENTS 
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Body Electrical System > Indicators And Gauges > Instrument Cluster > Repair procedures 


REMOVAL 
1. Disconnect the negative (-) battery terminal. 
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2. Remove the cluster fascia panel (A) after loosening 2 screws (Refer to Body group - Crash pad) 


INSTALLATION 


1. Reassemble the cluster after connecting the cluster connector. 
2. Reassemble the cluster housing. 
3. Reassemble the cluster fascia panel. 


INSPECTION 


SPEEDOMETER 
1. Adjust the pressure of the tires to the specified level. 
2. Drive the vehicle onto a speedometer tester. Use wheel chocks as appropriate. 
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3. Check if the speedometer indicator range is within the standard values. 


CAUTION 


Do not operate the clutch suddenly or increase/ decrease speed rapidly while 
testing. 


NOTE 


Tire wear and tire over or under inflation will increase the indication error. 


[KM/H-CANADA] 


Velocity 
20 40 100 120 
Pa +4.5 +5.0 +5.5 +6.0 +6.5 
a. +1.0 +1.0 +1.5 +2.0 +2.5 
si 
(km/h) 
Tolerance +7.5 +8.0 +95 +10.5 T 
(km/h) +2.5 +3.0 +4.5 +5.5 
[MPH-USA] 
Velocity 
(MPH) tea 
Tolerance 
(MPH) 


eed 
(MPH) 


“an 


TACHOMETER 
1. Connect the scan tool to the diagnostic link connector or install a tachometer. 
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2. With the engine started, compare the readings of the tester with that of the tachometer. Replace the tachometer if 
the tolerance is exceeded. 


CAUTION 


e Reversing the connections of the tachometer will damage the transistor and diodes inside. 
e When removing or installing the tachometer, be careful not to drop it or subject it to severe shock. 


Tommee | e180 [vio [azo [| Gale 


FUEL GAUGE 

1. Disconnect the fuel sender connector from the fuel sender. 

2. Connect a 3.4 wattages, 12V test bulb to terminals 1 and 3 on the wire harness side connector. 

3. Turn the ignition switch to the ON, and then check that the bulb lights up and the fuel gauge needle moves to full. 


Fuel gauge 


Body Electrical System > Power Door Locks > Power Door Lock > Components and Components 
Location 


COMPONENTS 
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Body Electrical System > Power Door Locks > Power Door Lock Actuators > Repair procedures 


INSPECTION 
1. Disconnect the actuator connector from the wiring harness. 
2. Apply battery voltage (12V) to each terminal as shown in the table and verify that the actuator operates correctly. 


œ~ Terminal 


~ 


‘S 


Position ~. 
~s 


Body Electrical System > Power Door Mirrors > Power out side mirror switch > Repair procedures 


INSPECTION 


1. Remove the power door mirror switch from the door trim panel. 
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2. Check for continuity between the terminals in each switch position according to the table. 
If continuity is not as specified, replace the power door mirror switch. 


eS 
“Terminal 


ke 
Position = 
UP | 
DOWN 
OFF 
LEFT 
RIGHT 
| UP 
DOWN 
OFF 
LEFT 
RIGHT 


Body Electrical System > Power Door Mirrors > Power Door Mirror Actuator > Repair procedures 


INSPECTION 


1. Disconnect the power door mirror connector from the harness. 
2. Apply battery voltage to each terminal as shown in the table and verify that the mirror operates properly. 
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Body Electrical System > Power Windows > Power Window Motor > Components and Components 
Location 


COMPONENTS 
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Body Electrical System > Power Windows > Power Window Motor > Repair procedures 


INSPECTION 


Body Electrical System > Power Windows > Power Window Switch > Schematic Diagrams 


CIRCUIT DIAGRAM 
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AUTP DN uel {Tl 
é of ia 
Q 


W/LOCK SW 


Body Electrical System > Power Windows > Power Window Switch > Repair procedures 
INSPECTION 
POWER WINDOW MAIN SWITCH 

1. Remove the switch from the door trim panel. 


2. Check for continuity between the terminals. If continuity is not as specified in the table, replace the power 
window switch. 


FR 


PSAo] 2 1/12 7 8/6/12 11/9 10 12 16| 8 15/12 


DOOR LOCK SWITCH 
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= 


~ Terminal 
Position ~= 


LOCK 


OFF 


UNLOCK 


INSPECTION 
POWER WINDOW MAIN SWITCH 


1. Remove the switch from the door trim panel. 
2. Check for continuity between the terminals. If continuity is not as specified in the table, replace the power 
window switch. 


9 2 1/12 7 8/6/12 11/9/10 4216| 8 15/12 
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“~~ Terminal 
Position ` 


LOCK 


OFF 


UNLOCK 


POWER WINDOW SUB SWITCH 


TERMI- 
PO-\NAL 
SITIONS. 


Body Electrical System > Rear Window Defogger > Rear Window Defogger Printed Heater > Repair 
procedures 


INSPECTION 


SAUTION 


Wrap tin foil around the end of the voltmeter test lead to prevent damaging the heater line. Apply finger pressure 
on the tin foil, moving the tin foil along the grid line to check for open circuits. 
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Finger pressure 
rq 


Tester probe 


Printed 
heater line 


1. Turn on the defogger switch and use a voltmeter to measure the voltage of each heater line at the glass center 
point. If a voltage of approximately 6V is indicated by the voltmeter, the heater line of the rear window is 
consideredsatisfactory. 


6 Volts {Normal} 
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4. To check for open circuits, slowly move the test lead in the direction that the open circuit seems to exist. Try to 


find a point where a voltage is generated or changes to OV. The point where the voltage has changed isthe open- 
circuit point. 


Voltage changes before and 
after open circuited point 


Here is a voltage OV 
x 


5. Use an ohmmeter to measure the resistance of each heater line between a terminal and the center of a grid line, 
and between the same terminal and the center of one adjacent heater line. The section with a broken heater line 
will have a resistance twice as that in other sections. In the affected section, move the test lead to a position 
where the resistance sharplychanges. 


When measured from negative 
terminal side (Section 
with no broken grid line) 


(Section with broken gridiine) 
Center point 


Positi 
terminal 

Tester 8 

reads resistance as 

twice as large as tester terminal 


REPAIR OF BROKEN HEATER LINE 

1. Conductive paint. 

2. Paint thinner. 

3. Masking tape. 

4. Silicone remover. 

5. Thin brush. 
Wipe the glass adjacent to the broken heater line, clean with silicone remover and attach the masking tape as 
shown. Shake the conductive paint container well, and apply three coats with a brush at intervals of about 15 
minutes apart. Remove the tape and allow sufficient time for drying before applying power. For a better finish, 
scrape away excess deposits with a knife afterthe paint has completely dried. (allow 24 hours). 


CAUTION 


After repairing, clean the glass with a soft dry cloth or wipe along the grid line with a slightly moistened 
cloth. 


Masking tape 
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Body Electrical System > Windshield Wiper/Washer > Components and Components Location 


COMPONENTS 


Body Electrical System > Windshield Wiper/Washer > Front Wiper Motor > Repair procedures 
REMOVAL 
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1. Remove the windshield wiper arm and blade after removing the 2 nuts. 


Care must be taken not to scratch the engine hood. 


Tightening torque : 
19-28Nm (190-280kg:cm, 14-20.6lb-ft) 


2. Remove the weather strip and the cowl top cover then remove the 5 bolts holding the linkage. 


Tightening torque : 
4-6Nm (40-60kg-cm, 2.9-4.4]b- ft) 


3. Disconnect the windshield wiper motor connector and remove the windshield wiper motor and the linkage. 


INSTALLATION 
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1. Install the wiper arm to the specified position. 


UNIT : mm 
400 400 
“ -< > 
200 200 
Sd Oe 
: ep 
AZA i A 
PEA 5 de 
> Ki ti vs 
9 ik 
bas | o [=] | 
=] © | 
n z | 
| 
f | 
i f 
t zz —— t 
? 5 
Nozzle 


INSPECTION 

SPEED OPERATION CHECK 

1. Remove the connector from the wiper motor. 

2. Attach the positive (+) lead from the battery to terminal 1 and the negative (-) lead to terminal 3. 


3. Check that the motor operates at low speed. 
4. Connect the positive (+) lead from the battery to terminal 2 and the negative (-) lead to terminal 3. 


Page 80 of 137 
5. Check that the motor operates at high speed. 


Automatic stop operation check 

1. Operate the motor at low speed. 

2. Stop the motor operation anywhere except at the off position by disconnecting terminal 3. 

3. Connect terminals 4 and 5. 

4. Connect the positive (+) lead from the battery to terminal 4 and the negative (-) lead to terminal 3. 
5. Check that the motor stops running at the off position. 


Body Electrical System > Windshield Wiper/Washer > Front Washer Motor > Repair procedures 


INSPECTION 

1. With the washer motor connected to the reservoir tank, fill the reservoir tank with water. 

2. Apply the battery voltage to the terminal a and ground the terminal b or c to see that the washer motor runs and 
water sprays from the front orrear nozzles. 

3. Check that the motor operates normally. 


Body Electrical System > Rear Wiper/Washer > Rear Wiper Motor > Schematic Diagrams 


REAR WIPER CONTROL UNIT CIRCUIT 
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f tote 
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Body Electrical System > Rear Wiper/Washer > Rear Wiper Motor > Components and Components 


Location 


COMPONENTS 
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` Suy . -A 
£ | Z Gif / 
W l x pes j 
=> 
f 
a, 
1. Rear wiper motor 3. Control unit 


2. Rear wiper arm & blade 


Body Electrical System > Rear Wiper/Washer > Rear Wiper Motor > Repair procedures 


REMOVAL 


1. Disconnect negative battery cable. 


2. Remove Tailgate upper trim. 
(1) Disconnect rear window defroster connector. 


(2) Remove upper trim fastener. 


3. Remove high-mounted brake light. 
(1) Disconnect electrical connector. 


(2) Remove high-mounted brake light screws(2). 


4. Remove tailgate trim. 
(1) Remove tailgate fasteners(6) and screws(1). 


(2) Remove inner assist handle screws(2). 


5. Remove tailgate screen. 
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6. Remove rear wiper arm and wiper blade. 
(1) Remove head cap. 


(2) Remove wiper blade nut(1). 


Tightening torque 
18 - 22 N-m (1.8-2.2kg-m, 13-16 lb-ft) 


7. Remove rear wiper control unit. 
(1) Disconnect electrical connector. 


(2) Remove wiper control unit bolts(2). 


8. Remove rear wiper motor. 
(1) Remove wiper motor cover. 


(2) Remove wiper motor nut. 


(3) Remove wiper motor bolts(3). 


Tightening torque : nut 

3 - 6 N-m (0.3-0.6kg-m, 2-4 lb-ft) 
Tightening torque : bolts 

7-10N-m (0.7-1.0 kg-m, 5-7 lb-ft) 


Page 84 of 137 


INSPECTION 


1. Remove the connector from the rear wiper motor. 


2. Connect battery positive (+) and negative (-) cables to terminals 1 and 2 espectively. 
3. Check that the motor operates normally. Replace the motor if it operates abnormally. 


4. Check that the rear wiper operates according to the following time chart. 


Wiper mode {include INT} 


Limit switch on mode 
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Auto parking mode 


5. After replacing all the removed components, install the rear wiper arm to the specified stop position. 


GLASS END LINE, 
TAILGATE PANEL END LINE | 


Body Electrical System > Lighting System > Components and Components Location 


COMPONENT LOCATION 
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3. Front fog lamp 
4, Side marker 
5. Rear side marker 


7. Tail lamp 


7 11 


1. Head lamp iLow/High) 9. Rear turn signal lamp 
2. Front tum signal / Position lamp 10. License plate lamp 


11. Stop lamp 
12. Room lamp 
13. Overhead console lamp 


6, High mounted stop lamp 14. Head lamp (Low) relay 


15. Head lamp (High) relay 


8. Back up lamp 


Body Electrical System > Lighting System > Specifications 


SPECIFICATION 
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courtesy lamp 


Body Electrical System > Lighting System > Head Lamps > Repair procedures 


REMOVAL 


1. Disconnect the negative (-) battery terminal. 
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2. Loosen the mounting bolts (3EA). And remove the head lamp assembly (A) after disconnecting the lamp 
connectors. 


Take care that retaining clip (A) is not to be damaged. 


3. Remove the power connector (A) of lamp assembly. 
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5. Remove the head lamp bulb. 


INSTALLATION 

1. Reassemble the head lamp bulb. 

2. Connect the bulb connector and fixing spring. 

3. Connect the power connector to the lamp assembly 
4. Reassemble the head lamp assembly to retaining clip. 


HEAD LAMP RELAY INSPECTION 


1. Check for continuity between the terminals of head lamp relay. 

2. There should be continuity between the No.86 and No.85 terminals when power and ground are connected to 
the No.87 and No.30 terminals. 

3. There should be continuity between the No.87 and No.30 terminals when power is disconnected. 


y 
=- Head lamp(Low) Relay 


>= Head lamp(High) Falay 


~ Terminal 


Powar ` 


Disconnected 


Connected 


HEAD LAMP AIMING INSTRUCTIONS 
The head lamps should be aimed with the proper beam-setting equipment, and in accordance with the equipment 
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manufacturer's instructions. 


If there are any regulations pertinent to the aiming of head lamps in the area where the vehicle is to be used, adjust 
so as to meet those requirements. 

Alternately turn the adjusting gear to adjust the head lamp aiming. If beam-setting equipment is not available, 
proceed as follows : 


1. Inflate the tires to the specified pressure and remove any loads from the vehicle except the driver, spare tire, and 
tools. 

2. The vehicle should be placed on a flat floor. 

3. Draw vertical lines (Vertical lines passing through respective head lamp centers) and a horizontal line (Horizontal 
line passing through center of head lamps) on the screen 

4. With the head lamp and battery in normal condition, aim the head lamps so the brightest portion falls on the 
horizontal and vertical lines. 
Make vertical adjustments to the lower beam using the adjusting wheel. 


Venice) adpusimen 


FRONT FOG LAMP AIMING 

The front fog lamps should be aimed as the same manner of the head lamps aiming. 

With the front fog lamps and battery normal condition, aim the front fog lamps by turning the adjusting gear. 
HEAD LAMP AND FOG LAMP AIMING POINT 


e 


Screen 


Pe ea Fi | E 


H1 : Height between the head lamp bulb center and ground (Low beam) 
H2 : Height between the head lamp bulb center and ground (High beam} 
H3 : Height between the fog lamp bulb center and ground 

W1 ; Distance between the two head lamp bulbs centers (Low bearn) 
We : Distance between the two head lamp bulbs centers (High beam) 
We : Distance between the two fog lamp bulbs centers 

L: Distance between the head lamp bulb center and screen 
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Unit : inf(mm) 


Vehicle condition H1 H2 | W3 | wi | w2 | W3 L 
| 21.5(546) 


20.9(531) 


33.4(849) 
32.8(834) 


35.0(891) 
34.6(B76) 


Without driver 
With driver 


47,5{1,207) | 51.6(1,310) | 118.1(3,000) 


58 .6(1,490) 


1. Turn the low beam on without the driver aboard. 
The cut-off line should be projected in the allowable range (shaded region). 
In case of equipping with the manual leveling device, set the leveling device switch on the "O" position. 
In case of equipping with the auto leveling device, set the initialization by using the diagnostic tool before aiming. 


* In case of high beam, head lamp do not need aiming with proper beam-setting equipment. 


Vertical of the right 


Vertical of the left 
low beam bulb center 


low beam bulb center 


Horizontal line of 


head lamp bulb center Hot point of the right low bear 
Hot point of the let low beam 

S F 

E TÈ 

F 8 RS 

>; N, Ic Ni 

me po 

| 5 5 

1 .55(39,5) o 1.55(39.5) = = 
2.05(52) | 205(52) | _2.05(52) | 2.05(52) 
W1 
Ground 


Unit | in(mm) 
2. Turn the high beam on without the driver aboard. 
The cut-off line should be projected in the allowable range (shaded region). 


Vertical of the left . Vertical of the right 
head lamp bulb center eur head lamp bulb center 


Horizontal line of 
head lamp bulb center 


Upper limit 


17748), 3.5499) 3.5490) | 3.5490) 
aaco | / EA | 77} 


Lower limit 


H2 


We 


Ground 


Unit : in(mm) 
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3. Turn the front fog lamp on without the driver aboard. 


The cut-off line should be projected in the allowable range (shaded region) 


Vertical of the left CAR axis 


Vertical of the right 
fog lamp bulb center 


fog lamp bulb center 


Horizontal line of 
fog lamp bulb center 


Upper limit 


__2.36(60) 


H3 


W3 


Ground 


Unit : in{(mm) 


Body Electrical System > Lighting System > Turn Signal Lamp > Repair procedures 
REMOVAL 
REAR LAMP 

1. Disconnect the negative (-) battery terminal. 


2. Loose the 2 screws holding the rear combination lamp then disconnect the connector. And then remove the 
outside rear combination lamp assembly. 
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TURN SIGNAL LAMP(DOOR MIRROR) 


1. Disconnect the negative (-) battery terminal. 
2. Remove the tweeter speaker cover (A). (Refer to the Front Door in BD Group) 


3. Disconnect the door mirror connector (A). 


4. Loosen the 3 bolts then remove the door mirror. 


CAUTION 


Turn signal lamp of door mirror uses LED (Light-emitting 
Diode). 


INSTALLATION 
REAR LAMP 
1. Connect the bulbs to the rear combination lamp assembly. 
2. Connect the rear combination lamp connector. 
3. Reassemble the rear combination lamp assembly. 
TURN SIGNAL LAMP(DOOR MIRROR) 
1. Reassemble the door mirror to the door. 
2. Connect the door mirror connector. 
3. Reassemble the tweeter speaker. 


Body Electrical System > Daytime Running Lights > Schematic Diagrams 


CIRCUIT DIAGRAM (For Canada) 
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Body Electrical System > Daytime Running Lights > Repair procedures 


REMOVAL AND INSTALLATION (For Canada) 
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1. Remove the driver side lower crash pad panel and disconnect the wire connector to DRL module. 


DRL module 


INSPECTION (For Canada) 
OPERATION CHECK 


Body Electrical System > Immobilizer System > Schematic Diagrams 


Shinchang Immobilizer (For Canada) 
System block diagram 
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ENERGY 


FIXED CODE 


TRANSPONDER | 


an. an 
—+ 
(h 2 = 


Shinchang Immobilizer (For Canada) 


Pin connection 


| HEAD AMP COIL ANTENNA 


REQUEST 
CODE 


DLC ECM 


Immobilizer control unit 


f & f oH} 
I COILI4) 


ie Hh) POLLING 
i) “cage C 
5 ag TRANSPONDER 
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PIN CONNECTION 


No. Terminal 


Battery 
Coil antenna (+) 
Ground 
IGN. 1 
DIAG. Tester (Hi-scan) 
ENG - ECU 
Coil antenna (-) 
0 th 


|-OON ODULWNM — 


Body Electrical System > Immobilizer System > Description and Operation 


Shinchang immobilizer (For Canada) 
System components 
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COMPONENT DESCRIPTION 
KEYS ID KEY Must be used first to register unique ID code in the ICM. 
This ID code is then recorded into the master keys. 
MASTER KEY _ | Once the ID code is recorded into the MASTER KEY, this key is 
for general use. 


TRANSPONDER | When ignition is ON, the coil supplies energy to the transponder, 
(built-in-keys) which in turn accumulates energy in the condenser. 
Once the energy supplied from the coil has stopped, using the 
stored energy in the condenser, the transponder transmits the ID 
code. 


COIL ANTENNA 
à y l Supplies energy to the transponder. 
=i A Receives signal from the transponder. 
Sends transponder signal to the ICM. 


Supplies power to the coil antenna. 

Receives and analyses signal from the coil antenna. 
Transmits signal to ECM. 

Stores VIN which is composed of ID code and password. 


iyani 


wat By» 


In the ignition ON position, the ECM receives information from the 
ICM and permits injection to take place. 


=e < 


DATA LINK CONNECTOR 


413 314 By connecting the voltmeter or Hi-scan, the control module 
12/11/10 918171615 diagnostic code can be read. 
20 19 18 17 16 15 14.13 


DIAGNOSTIC TESTER 


ts 
PĒ. 


Has the function of ICM, ECM, and keys diagnosis and change. 
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IMMOBILIZER LAMP 
Immobilizer lamp is an indicator of the state of immobilizer system. 


Lote Zi 
~ Immobilizer lamp 


Cases of success (OK means): 
- Lamp should be blinked 5 times, when IG on, and then engine start is possible. 
Cases of non-success (NG means): 
- If the transponder identification is failed or communication error is occurred, the lamp is continuously turned on 
and then the mode is entered into the limp home mode. 
- During limp home password entering sequence, the lamp reflects the IGN1 signal state : if IG is ON, then lamp is 
ON, if IG is OFF, then lamp is OFF. 


ON 

IG ON 
OFF f 
brenabi ze kera i 


woe A TITELU 


Ti t 
OFF 


Lire same mida 


Time specification 
T1 : 6.0 0.3 sec. 


Body Electrical System > Immobilizer System > Troubleshooting 


DIAGNOSIS OF IMMOBILIZER FAULTS 
- Communication between the ECM and the SMARTRA. 
- Function of the SMARTRA and the transponder. 
- Data (stored in the ECM related to the immobilizer function. 
The following table shows the assignment of immobilizer related faults to each type: 
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Immobilizer Related 


1. No response from SMARTRA 

2. Antenna coil error P1690 

3. Communication line error (Open/Short etc.) (SMARTRA no response) 
4. Invalid message from SMARTRA to PCM(ECM) 


SMARTRA fault 


1. Corrupted data from transponder 
2. More than one transponder in the magnetic field P1693 
Transponder key fault (Antenna coil) (Transponder no response 


3. No transponder (Key without transponder) in the error/invalid response) 
magnetic field (Antenna coil) 


EMS internal permanent 1. EMS internal permanent memory fault P1695 
memory fault 2. Invalid write operation to permanent memory (EMS memory error) 


1. Virgin transponder at PCM(ECM) status 
Invalid key fault "Learnt"Learnt (Invalid) Transponder at PCM(ECM) 
status "Learnt" (Authentication fail) 


Hi-Scan fault 1. Hi-Scan message error P1697 
Transponder invalid 1. Invalid transponder P1698 


IMMOBILIZER (SMARTRA) DTC LIST 


Fault 
SEs Monitor strategy description 


Pl P1690 SMARTRA no response no response 


response 


P1696 
(Authentication fail) 


e a 
a [1696 [raten O o 
Cs [Pier [irscan mesg OO | o 
Ce [Pres [rponn O o 


Body Electrical System > Immobilizer System > Repair procedures 


Shinchang Immobilizer (For Canada) 


Password setting 
Password can be used to register the master keys when you lost the ID key by using a tester (such as Hi-scan). 
1. Initial password 

The initial password for ICM has been set by the manufacturer as 2345. 
Key can be registered and corrected by using the initial password until a new password is registered. 

2. Password registration and ;change 
Using a tester(Hi-scan), the initial password(preset as2345 all) can be replaced by a new password nominated 
by the owner. 
4 numbers among 0-9 can be registered as password. 
Once the password has been changed from 2345, the ICM is ready to record the ID code. 
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Keys registration and correction 
1. Initial registration method 


Unregistered. 


Using ID key, turn ignition "ON" ID key 
is now registered in the ICM. 


Within 10 seconds 


Within 10 seconds 


Using master key 1, turn ignition "ON" then 
"OFF", master key 1 is now registered in the ICM. 


Repeat for master key 2. 


Registration sequence completes. 


2. Registration correction for master keys 
In cases when the master key is lost or where a new set of master keys need to be produced, it can be achieved u: 
methods. 
(1) Using ID key 
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Registration complete status in the ICM. 


Using ID key, turn the ignition "ON" and "OFF" 
5 times within 10 seconds, 

Remove ID key. 
Within 10 seconds 
Insert a new master key 1 and turn ignition "ON" 


then “OFF". 
New master key 1 is registered in the ICM. 


Repeat for master key 2. 


Correction completes. 


Within 10 seconds 


(2) Using password 
When the customers lost the ID key, new master keys can be registered by using Hi-scan only. 
ID key can not be corrected and reproduced. 
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Remove key. 


Insert new master key 2 and turn ignition "ON" 
then "OFF". 

New master key 2 is registered. 

Remove key. 


Sequence completed. 


Within 10 seconds 
Within 10 seconds 


Once the password is mis-registered, it is impossible to register new password during 10 seconds regardles 
ignition ON/OFF. 
When the new master keys have been registered, the codes for existing master keys are all cleared. 


Limp home (override) procedure by ignition key 

This procedure allows the unlocking of the EMS by entering the user password via the IG SW, in case the 
transponder code cannot be read or isunknown after ignition-ON, a valid transponder code must have been 
received, otherwise the EMS will remain "Locked" and the lamp will start blinking. This can happen through a 
malfunction of the transponder, the reading device or an unknown transponder code. 

The number of IG ON/OFF must coincide with the password. 


ECU Status Is limp home procedure 
possible? 


S 
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jt 10: OFF fo 102 OFF __ Se lds OFF, x _ 10s OFF 
Owe Ss ON 

ON 
IG. l 

OFF 

0.22-0.55 J.2-C.35 , 
1 ON IG. OFF 

Limp home code 2 3 4 5 


Only if the EMS is in status "learnt" and the user password status is "learnt" and the user password is the correct 
one, the EMS is unlocked for approximately 10 seconds. The engine can be started during this time. After elapsing 
of timer no engine start is possible. After new input of user password the time starts again. 

After ignition off the EMS is locked. For next start the input of user password is requested again. 


Body Electrical System > Trip Computer > Description and Operation 


DESCRIPTION 

The trip computer displays information related to driving, including compass, distance to empty, elapsed time, 
average average speed and outside temperature on the display. To change the function as described below, push the 
MODE/SET button lesser than 0.1~1.5 sec. (DIR — Distance to empty — average speed — elapsed time —> 
outside temperature — OFF, Without outside temperature sensor ; elapsed time — OFF — DIR). 


VFD [Vaccum Flourescent 
Display) DISPLAY 
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Temp unit 1 Indicator 
Ambient temp GND 2 
Fuel unit 3 
| Compass 
Speed signal 4 
| Dis-ance to empty 
G+ 5 
B+ 6 Trip Computer | Elapsed time 
Unit 
Tacho signal 

| Average speed 

GND 8 
t Ambient temp 

Ambient temp serser 9 
Injection sensor > 10 
ILL+ 11 
IG1+ 12 
[Connector] 
1 2 3 å 5 6 
7 9 10|/11/ 12 


OPERATION 
SWITCH FUNCTION 


Selection of modes oe ee 
Correction of relative azimuth compass indicator Le 


Conversion of the units (Distance to empty, Temperature, 
Average vehicle speed) 


COMPASS 
The vehicle compass displays the direction (8 directions) where the vehicle is heading. Compass is displayed when 
driving. 
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DIR = 
Rt oo 
LW ing 
[Compass display] 
NO | Switch point Heading (222.57) ] 2nd ine 3rd line 
1 
: È 
; E 
s E 
6 H 
| t 
3 | a i 


1. CORRECTION MODE 
(1) If you push the MODE/SET switch and hold for more than 1.5 second and less than 4.5 seconds, the 
azimuth indicator (DIR) will start blinking with the vehicle's present direction. 


CORRECTION MODE ORDER 


MODESET SW 
P leas than 1.5-4 m | Enter the MODE | 


COFRECTION MODE 
i m cance! MODESET SW ON 


more than 0.1 sec) 


Vehlede one turn (360°) | aeea R E 


CORRECTION MODE 
l m ance] MODESET SW ON 


mere than 0.1 sec} 


Vehicte heading direction | Completed | 
a lat 
displayed i8 directions) Sones 
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(2) Slowly (about 5km/h, 3mph) rotate the vehicle one turn(360 degree) within 128 seconds. 
The rotation could be made at any direction(left or right) in an open space. 
A. The correction data is updated if the automatic correction data is better than the present correction data 
B. Turning direction is not important 


C. If the correction process is not finished after the vehicle turns 360°, turn the vehicle some more degree. 


(3) When the rotation is finished, the azimuth compass indicator (DIR) will stop blinking and the error correction 
is completed. 


If the indicator continues to blink, rotate the vehicle a bit more until the blinking stops. 
2. DECLINATION CORRECTION (VARIANT REGION CHANGE MODE) 


Change the "Declination Setting Value" according to the regional declination to synchronize the true north and 
vehicle's north. 


(1) Push the mode button longer than 4.5 Sec to enter the declination correction mode. (‘DIR' is blinking 4 times) 


[oecusn ION MODE omer] 


DCWNUP SW Revise the DECLINATION 
ON mere than 0. 19ec CORAECTION 


A. Screen after blinking 4 times. 
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(2) Push the UP or DOWN button longer than 0.1 Sec to change the declination setting Value (Steps by 5° to Ea 
or WEST ; After East 30, wraps to West 30) 


JOWO E-0E 


(3) Cancellation conditions of Declination correction 
A. If you push the MODE/SET switch and hold for more than 0.1 and less than 1 seconds. 
B. Without any effective input for 30 seconds. 


| “CAUTION 


| © Do not install a ski rack, antenna, etc. that are attached to the vehicle using a magnet as anything attached | 

to the roof of the vehicle with a magnet will effect compass operation. 

e If the compass deviates from the correct indication soon after repeated adjustment, have the compass 
checked at an authorized dealer. | 

e The compass may not indicate the correct compass point in tunnels or while driving up or down a steep hill. 
(The compass returns to the correct compass point when the vehicle moves to an area where the | 
geomagnetism is stabilized.) 

e Declination correction and correction setting value is not deleted during the B(+) OFF. | 


The Contour Line Map for Terrestrial Deviation Angle Correction 


Distance to Empty 
This mode indicates the estimated distance to empty from the current fuel in the fuel tank. 
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1. When the remaining distance is below 50 km (30 miles), a blinking "---" symbol will be displayed. 
2. If you press the "DOWN" switch for more than 5 seconds, the distance unit would transfer to "km" from "MI 


(mile)" or "MI" from "km". 


CAUTION 
The figure of distance to empty is estimated driving distance, so it can be different from the driving distance 


really is. 
Average Speed 
This mode indicates the average speed from the starting of the vehicle to the ignition key "OFF". 


AVG 


OOo eh 


1. When the ignition key is "OFF", it will initialize to 0 km/h (0 mph). 
2. If you press the "DOWN" switch for more than 5 seconds, the speed unit would transfer to "km/h" from "MPH" 


or "MPH" from "km/h". 
3. It will be reseted, if you press the MODE/SET switch ON ofr more than 1.5 seconds. 


Elapsed Time 
This mode indicates the total time from the starting of the vehicle to the ignition key "OFF" after resetting. 


fee 


1. Push "MODE/SET" for more than 1.5 seconds to initialize the displayed information such as driving time. 


Outside Ambient Temperature 
This mode indicates the current ambient temperature. The meter's working range -30°C (-40°F) to 65°C (149°F). 


886 ' 


1. If you press the "DOWN" switch for more than 5 seconds, the temperature unit would transfer to "°C" from "°F" 


or "op" from "oc", 
2. Temperature is upduted every 4 seconds (Tolerance : +4°C) 


Body Electrical System > Trip Computer > Repair procedures 


REMOVAL 
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1. Disconnect the negative (-) battery terminal. 
2. Remove the overhead console lamp cover(A). 


3. Disconnect the sunroof switch connector and trip computer connector after loosening the screws (2EA) and then 
remove the overhead console lamp (A) from the head lining. 


INSTALLATION 


1. Reassemble trip computer to the overhead console. 
2. Connect the sunroof switch connector and trip computer connector. 
3. Reassemble the overhead console. 


Body Electrical System > Back Warning System > Specifications 


SPECIFICATION 


Page 112 of 137 


Voltage rating DC 12V 
Operation voltage DC9~16V 


Operation . E 
Back warning control -30°C ~ + 80°C 
unit 

MAXOM 


Operation frequency 40 + 5 KHz 
Detective method Direct and indirect detection 


Voltage rating DC 8V 

Operation voltage DC 7.5~8.5 V 

MAX 20 mA 
Ultrasonic sensor 


Operation 

_ fo} gh + fo} 
Conservation 

= fe} xe + o 


Operation frequency 40 + 5 KHz 
4 (Rear Left, Right, Side Left, Right) 


DC 12 V 
Operation voltage DC9~16V 
Piezo buzzer temperature 
MAK 60 mA 
Oscillation frequency : 2.2+0.5 KHz 
Sound, tone 
Sound level : 70 dB (DC 13V, Im) 


Body Electrical System > Back Warning System > Back Warning Control unit > Schematic Diagrams 


CIRCUIT DIAGRAM 
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Rear Lamp 2 . 
ry JLTRASONIC 
F 6 ‘1 SENSOR 
D P |] gue Righ 
GND (SR) 
1 *. ` 
b 
Aurr —g Tx JLTRASONIC 
5 =] SENSOR 
_ Rx . 
WS -4 Rear Right 
~12V JE (RR) 
b 
Tx JLTRASONIG 
18 TI SENSOR 
8 
0 Rx t Rear Lett 
(AL) 
b 
rx JLTRASONIG 
jd SENSOR 
5p — Side Lott 
(SL) 
. 


(Connector) 


Test : Desired result 


GND SENSOR ov 
+8V SENSOR BV (While operating) 
PIEZO BLZZER OV (While operating} 
RX-SR SENSOR 0-1 Voltage change (Inspect waveform) 
TX-RA SENSCR 0~3V Voltage change (Inspect waveform) 
TX-SR SENSOR 0~3V Voltage change (Inspect waveform) 
BACK UP LAMP POWER 12V (While shifting to "R") 
GND OV 
N.C 0~1V Voltage change (Inspect waveform) 
RX-RL SENSOR 0~1¥V Voltage change (Inspect waveform) 
RX-S_ SENSOR 0~1V Voltage change (Inspect waveform) 
FX-RR SENSOR 0~1¥ Voltage change (Inspect waveform) 
TX-RL SENSCR 0~3V Voltage change (Inspect waveform) 
TX-SL SENSOR 0-3 Voltage change (Inspect waveform) 


ERPPI DODONA ON 


Body Electrical System > Back Warning System > Back Warning Control unit > Description and 
Operation 


DESCRIPTION 

When reversing, the driver is not easy to find objects in the blind spots and to determine the distance from the 
object. In order to provide the driver safety and convenience, back warning system will operate upon shifting to "R" 
Ultrasonic sensor will emit ultrasonic wave rearward and detect the reflected wave. Control unit will calculate 
distance to the object using the sensor signal input and output buzzer alarm in three steps (first, second and third 
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alarm). 


ALARM RANGE 

Upon detecting an object at each range out of 3 ranges as stated below within the operation range, it will generate 
alarm. 

First alarm : Object comes near to the sensor located at the rear of vehicle, within 81-120cm + 15cm 

Second alarm : Object comes near to the sensor located at the rear of vehicle, within 41-80cm + 10cm 

Third alarm : Object comes near to the sensor located at the rear of vehicle, within 40cm + 10cm 


Firs 
J hee 
ON a 
BUZZER 
OFF 
a40ms 
Second 
SOM se 
= 
ON r — 7 — — m 
BUZZER | | 
DH j | 
“Tors 
Third 
ON 
BUZZER Continuous sound 
OFF 


1. Time tolerance of the above waveform : Time + 10% 
2. At nearer distance than 40cm, detection may not occur. 
3. Alarm will be generated with vehicle reversing speed 10km/h or less. 
For moving target, maximum operation speed shall be target approach speed of 10km/h. 
4. When the vehicle or the target is moving, sequential alarm generation or effective alarm may be failed. 
5. False alarm, or failure of the alarm to trigger may occur in the following conditions. 
- Irregular road surface, gravel road, reversing toward grass. 
- Horn, motor cycle engine noise, large vehicle air brake, or other object generating ultrasonic wave is near. 
- When a wireless transmitter is used near to the sensor. 
- Dirt on the sensor. 
- Sequential alarm may not occur due to the reversing speed or the target shape. 


Body Electrical System > Back Warning System > Back Warning Control unit > Components and 


Components Location 


COMPONENT LOCATION 
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Back warning control unit 


Rear left quarter panel 


Back warning control unit 


+ First alarm : Object comes near to the sensor located at the rear of 
vehicle, within 81-120cm + 15cm 

+ Second alarm | Object comes near to the sensor located at the rear of 
vehicle, within 41-80cm + 10cm 

«Third alarm : Object comes near to the sensor located at the rear of 
vehicle, within 40cm + 10cm 


Ultrasonic sensor 


Body Electrical System > Back Warning System > Back Warning Control unit > Troubleshooting 
DIAGNOSIS 
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1. DIAGNOSIS 
Turn the ignition switch ON, then shift the transaxle lever to 'R'. The Back Warning System is then checked. 
If no trouble, it generates buzzer alarm sound for 0.3 seconds after 0.5 seconds from power approval. In case of 
system failure, buzzer alarm is generated 3 times continuously with the interval of 0.3 seconds. 


2. DIAGNOSIS MODE 
Switch on diagnosis mode upon system failure. 
In case of system failure, then it indicates the failed point as follows. 


(1) Laft side sensor failure buzzer 
750ms 
~ 


ams 
| 


L— 


Buzzer | |] 


Terns Süme 


(3} Rear mgt side sensor failure buzzer 
ama 
arn 


Rurzer | 


TShrms 


(4) Right side sensor failure buzzer 
Soma 


SENSOR CONNECTION CHECKING 
Transmit ultrasonic wave to the sensors, boost input signal, and detect wave. 
Waveform will be found, oscillating for a certain period of time. 
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1. Waveform for a normal sensor connection 


2 MARGA 
11: 37-59 


5 MSs 


U = O STOPPED 


11:44:59 


5 MSs 
2 1 V DC l 7 "Br: 


L ` O STOPPED 


Sensor connection will be checked for oscillating period of input signal 3V. If oscillating period is more than 
0.8ms, it is normal. 


A. Left sensor failure : beep-beep-beep 
B. Right sensor failure : beep beep-beep beep-beep beep 
C. Rear-right sensor failure : beep beep beep-beep beep beep-beep beep beep 


D. Right side sensor failure : beep beep beep beep-beep beep beep beep-beep beep beep beep 
WARNING 


1. Range detected by back sensors is limited. 
Watch back before reversing 


2. There is a blind spot below the bumper. Low objects (for example boundary barrier) may be detected from 
minimum 1.2m away unable to detect at nearer. 
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3. Besides there are some materials unable to be detected even in detection range as follows. 
(1) Needles, ropes, rods, or other thin objects. 


(2) Cotton, snow and other material absorbing ultrasonic wave 
(for example, fire extinguisher device covered with snow) 


DYGTANCE 


apero 1.2m 
N ~ 


DEAD RANGE 


SENSING FANGE 


4. False alarm may operate in the following condition: irregular road surface, gravel road, sloped road and grass. 
Upon alarm generation by grass the alarm may be generated by rock behind grass. Always visually check the 
area behind the vehicle before backing up. 

The sensors cannot discriminate between materials. 
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5. Sensors may not operate correctly in the below conditions. 
Ensure sensors are clean from mud or dirt 
(1) When spraying the bumper, the sensor opening is covered with something in order not to be contaminated. If 
sensor opening is contaminated with mud, snow, or dirt, detection range will be reduced and alarm may not 
be generated under the crash condition. Dirt accumulated on the sensor opening shall be removed with water. 
Do not wipe or scrape sensor with a rod or a hard object. 


(2) If the sensor is frozen, alarm may not operate until sensor thaws. 


(3) If a vehicle stays under extremely hot or cold environment, the detection range may be reduced. It will be 
restored at the normal temperature. 


(4) When heavy cargo is loaded in rear cargo area, it changes the vehicle balance, which reduces the detection 
range. 

(5) When other vehicle's horn, motor cycle engine noise, or other ultra-sonic wave sources are near. 

(6) Under heavy rain. 


(7) When reversing towards a vertical wall and the gap between the vehicle and the wall is 15cm. (Alarm may 
sound despite the absence of a barrier) 


(8) If radio antenna is installed at the rear. 
(9) If the vehicle rear wiring is re-routed or electrical component is added at the rear part. 
(10) Vehicle balance is changed due to the replacement of the rear spring. 


(11) The unit will operate normally when the vehicle speed is 5km/h or less. 
Above this speed, the unit may not operate normally 


6. Check the rear bumper for installation condition and deformation. If installed improperly or the sensor orientation 
is deviated, it may cause malfunction. 

7. Be careful not to apply shock during sensor installation on the transmission or reception unit. 

8. When adding electrical devices or modifying harness at the rear body of the vehicle, ensure not to change the 
transmission and reception unit wiring. 
Tagging the transmission side and reception side, it may cause malfunction. 

9. High power radio transmitter (above 10W) may cause malfunction. Do not install it on the vehicle. 

10. Be careful that excessive heat or sharp objects shall not touch ultrasonic sensor surface. 

Do not cover the sensor opening or press the sensor. 


Body Electrical System > Back Warning System > Back Warning Control unit > Repair procedures 


REPLACEMENT 
1. Remove the left quarter trim of the trunk (Refer to the Interior trim in the BD group.) 
2. Loosen the mounting nuts (2EA) and remove the back warning control unit (A) from the quarter panel. 


Body Electrical System > Back Warning System > Ultrasonic Sensor > Description and Operation 
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Operation principle 
The sensor emits ultrasonic wave to the objects, and it measures the time until reflected wave returns, and calculates 
the distance to the object. 
Distance detection type 
Direct detection type and indirect detection type are used together for improving effectiveness of the detection. 
1. Direct detection type: One sensor transmits and receives signals to measure the distance. 


Transmission 


— p> 


2. Indirect detection type: One sensor transmits signals and the other sensor receives the signals to measure the 
distance. 


Transmission 


™ E oN 
g E a 


Measurement principle 

Back warning system (BWS) is a complementary device for reversing. BWS detects objects behind vehicle and 
provides the driver with buzzer alarm finding objects in a certain area, using ultrasonic wave propagation speed and 
time. 

The propagation speed formula of ultrasonic wave in air is following : 

v=331.5 + 0.6t (m/s) 

v=ultrasonic wave propagation speed 

t=ambient temperature 

The basic principle of distance measurement using ultrasonic wave is : 


Back Ub 
lamp (127) = 


Trains mission 


Recepten 1 J | 
™ fy ti Ry ww W 
—— rt 


C= (T XVii V = Ultrascnic wave speed [40m's] 
D = Distance tc object T= Jirasomio wave procagation time 


Sensor detection range 
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[Vertical range] 


Thrd alam Second aarm Fir aiwm 
M64 2248 
05,4) (At -T204 153 


{8.5-315239 
(41-80 a 10) 
1, Distance tclerance(Messured at the front of sensor) 
31,6~47.2 (61-120) ; £ 5,9 (#15) 
16,8~31,5 (41-80) : + 3,9 (+10) 
15,7(40) | © 3.9 (#10) 
2, Detection tolerance 
AL1S,7(40)in :46'+16' 
Al 31.5(80)in :30' +15 
Al47.2(120)in 20 2 15° 
3. Al nearer distance than 15.7(40)in detection may oceur, 
4, Measurement conditior : Room temperature (20°C, 68'F), 3.5(90)in diameter, 118,1(300)in length rod. 


[Horizontal range] 


ESA S230 

(91-802 10) 91.6472 259 

15.7140) (81120 = 16) 
tta 


Mid anm Seod First atann 
mam 


1. Distance tolerance(Messured at the front of sensor) 
31.6~47.2 (81~120) | + 5.9 (+15) 
15.8~31.5 (41-80) : + 3.9 (+10) 
15.7 (40) | 2 3.9 (+10) 

2. Detection tolerance 
At 31.5(80)in : $0" + 20° 
Al 47.2(120)in : 10° + 20° 

3. At nearer distance than 15.7(40)in datection may occur, 

Unit : incom) 4, Measurement condition : Room temperature (20°C, 68°F), 3.5($0)in diameter, 118.1(300)in length rod 
nit: iniem 
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1. 14cm (Diameter) plastic rod is used for the test target. 
2. The test result may differ by a different target object. 
3. Detection range may be reduced by dirt accumulated on sensor, and extremely hot or cold weather. 
4. The following object may not be detected. 
- Sharp object or thin object like rope. 


- Cotton, sponge, snow or other materials absorbing sonic wave. 
- Smaller objects than 5.5in(14cm) (Diameter), 39.4in(1m) length. 


Body Electrical System > Back Warning System > Ultrasonic Sensor > Repair procedures 


REMOVAL 

1. Remove the rear bumper ( Refer to the Rear bumper in the BD group.) 

2. Disconnect the sensor connector at the inside of the rear bumper (C), and then remove the sensor (B) from the 
housing (A). 


INSTALLATION 
1. Reassemble the sensor to the rear bumper, and then connect the connector. 
2. Reassemble the rear bumper. 


Body Electrical System > Back Warning System > Buzzer > Repair procedures 


INSPECTION 


Test the buzzer by connecting battery voltage to terminal 1, and ground terminal 2. 
The buzzer should make a sound. If the buzzer fails to make a sound, replace it. 


REMOVAL 
1. Disconnect the negative (-) battery terminal. 
2. Remove the audio unit. (Refer to the audio in this group). 
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3. Remove the buzzer (A) after loosening the nut and disconnecting the connector. 


INSTALLATION 


1. Reassemble the buzzer after connecting the connector. 
2. Reassembly the audio unit. 
3. Connect the negative(-) battery terminal. 


Body Electrical System > Troubleshooting > C0161 


Brake lamp switch 


DTC No. C0161 Brake lamp switch Probable cause 


e Check relevant connector. e Malfunction of wiring harness or 
e Check malfunction of wiring harness. connector. 


e Check malfunction of brake lamp switch. e Malfunction of brake lamp 
when applying brake pedal : BV switch. 
when releasing brake pedal : 0V e Malfunction of brake lamp. 


Body Electrical System > Troubleshooting > P1690 


GENERAL DESCRIPTION 

The SMARTRA carries out communication with the built-in transponder of the ignition key. This wireless 
communication runs on RF (Radio frequency of 125 kHz). The SMARTRA is mounted at the ignition lock close to 
the antenna coil for RF transmission and receiving. The RF signal from the transponder received by the antenna coil 
is converted into messages for serial communication by the SMARTRA device. And the received messages from the 
ECM are converted into an RF signal, which is transmitted to the transponder by the antenna. The SMARTRA does 
not carry out the validity check of transponder or the calculation of encryption algorithm. This device is only an 
advanced interface, which converts the RF data flow of the transponder into serial communication to ECM and vice 


versa. 
* SMARTRA : SMARt TRansponder Antenna 


DTC DESCRIPTION 
The ECM sets DTC P1690 if there's No Response from SMARTRA. 


DTC DETECTING CONDITION 
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Item Detecting Condition Possible Cause 
DTC Strategy | + Open Circuit in 


signal harness 
Enable . IG ON e Short Circuit i 
Conditions ort Circuit in 


Tea signal harness 
E E 


Detecting time 


easa | O 


MONITOR DTC STATUS 


1. Connect scantool to Data Link Connector(DLC). 
2. Ignition "ON" & engine "OFF". 
3. Monitor the "KEY STATUS" and "ECU STATUS' Parameter on the Scantool. 


Specification : 'LEARNT' 


1.1 CURRENT DATA | 
la 
01. NO. OF LEARNT KEY 1 
02. ECU STATUS LEARNT 
03. KEY STATUS LEARNT 
Y 


FIX | SCAN [FULL] [PART] GRPH] [HELP] 


Fig 1) The current data in abnorma! state 


4. Are "KEY STATUS" and "ECU STATUS' Parameter within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage. 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


EA = = e] 


Go to "Inspection & Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 

1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
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3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification Vehicle Repair" procedure. 


| NO = = | 


Go to "W/Harness Inspection" procedure . 
POWER SUPPLY CIRCUIT INSPECTION 
1. Check for open in harness 
(1) Ignition "OFF" 
(2) Disconnect SMARTRA. 
(3) Ignition "ON" & Engine "OFF" 
(4) Measure voltage value between terminal "4" of SMARTRA and chassis ground. 


Specification : 9~16V 


1. Coil antenna 
2. Coil antenna 
3. Ground 

4. Power 

5. Signal 


(5) Is the measured voltage within specifications? 
YES 
Go to "Signal circuit Inspection" procedure 
Check for open or short in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for open in harness 
(1) Ignition "OFF" 


(2) Disconnect SMARTRA. 
(3) Measure resistance between terminal "5" of SMARTRA and terminal C144-A-45. 


Specification : 1 Q or less 


M12 
1. Coil antenna 
[El 2. Coll antenna 
J Ua 3. Ground 
4. Power 
5. Signal 
SSeS | 
C144-A 


EELO OE EPO ÉD, 


Snr 


ra 


(4) Is the measured resistance within specifications? 
YES 

Go to "Check for short in harness" procedure. 

| NO D 

Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 

2. Check for short in harness 

(1) Ignition "OFF" 
(2) Disconnect SMARTRA. 
(3) Ignition "ON" & Engine "OFF" 
(4) Measure voltage value between terminal "5" of SMARTRA and chassis ground. 


Specification :Approx. 5.48V 


1. Coil antenna 
2. Coil antenna 
3. Ground 

4. Power 

5. Signal 
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(5) Is the measured voltage within specifications? 


YES 
Go to "Signal circuit Inspection" procedure 


EA = = | 


Check for short in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


GROUND CIRCUIT INSPECTION 
1. Check for open in ground harness 
(1) Ignition "OFF" 
(2) Disconnect SMARTRA. 
(3) Measure resistance between terminal "3" of SMARTRA and chassis ground. 


Specification : 1 Q or less 


1. Coil antenna 
2. Coil antenna 
3. Ground 

4. Power 

5. Signal 


(4) Is the measured resistance within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


EA = = = 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and selet "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


EA = = = PCr 


System is performing to specification at this time. 


| Body Electrical System > Troubleshooting > P1693 


GENERAL DESCRIPTION 

During the key teaching procedure the transponder will be programmed with vehicle specific data. The vehicle 
specific data are written into the transponder memory. The write procedure is unique; therefore the content of 
transponder can never be modified or changed. The data are a string of 9 bytes defined by vehicle manufacturer. 
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The transponder memory is split into two strings called authenticator and key password After this programming the 
transponder memory is locked and the data(PIN code) cannot be read or changed respectively. The transponder 
status changes from "virgin" to "learnt". Additionally every transponder includes a unique IDE (Identifier number) of 
32 bit. 
Unique means that the IDE of all transponder is different from each other. The IDE is programmed by the 
transponder manufacturer and is a read-only value. The authenticator and the key password are not transferred from 
ECM to transponder or vice versa. Only the results from the encryption algorithm are transferred. It is almost 
impossible to calculate the vehicle specific data from the encryption result. 
For teaching of keys and special purposes the ECM is connected to the tester device. 
When IG is ON, the coil supplies energy to the transponder which in turn accumulates energy in the condenser. 
Once the energy supply from the coil has stopped, using the stored energy in the condenser, the transponder 
transmits the ID CODE (stored within the ASIC). 


DTC DESCRIPTION 
The ECM sets DTC P1693 if there's abnormal response from transponder. 


DTC DETECTING CONDITION 


Detecting Condition Possible Cause 
DTC Strategy |_| * Corrupted data from 


Transponder 
coat a * More than one TP i 
Conditions ore than one TP in 


Testoldvaiue || No toy with 
Threshold value + No TP(Key without 
Deteotingtime | | TP inthe magnetic 


COMPONENT INSPECTION 


1. Check transponder and ECU status 
(1) IGN "ON" & Engine "OFF" 


(2) Monitor the "KEY STATUS" and "ECU STATUS' Parameter on the Scantool. 


Specification : 'LEARNT' 
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1.1 CURRENT DATA 


a 
01. NO. CF LEARNT KEY 1 
02. ECU STATUS LEARNT 
03. KEY STATUS LEARNT 

Y) 


| FIX | SCRN [FULL] PART] GRPH| HELP] 


Fig 1) The current data in abnormal state 


(3) Are "KEY STATUS" and "ECU STATUS' Parameter within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


EA °°; 


Go to "Check transponder" procedure. 
2. Check transponder 
(1) IGN "ON" & Engine "OFF" 
(2) Neutralize ECM and Register transponder key by scantool. 


Pin code is requied to Neutralize ECM and to Register transponder key 


(3) Are Neutralizing and Registering completed normally? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or 
damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
| NO = = | 
Substitute with a known-good transponder and check for proper operation. 
If the problem is corrected, replace transponder and then go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and selet "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


| NO = = 


System is performing to specification at this time. 


Body Electrical System > Troubleshooting > P1695 
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GENERAL DESCRIPTION 


The relevant data for the immobilizer function are stored at permanent memory (EEPROM or Flash etc.). 

The immobilizer data are stored by three independent entries. 

The data from EEPROM are evaluated by ,,2 of 3 decision“. That means all three entries are read and the content is 
compared before authentication process. 

If the contents of all entries are equal, the authentication will run without additional measures. 

If only the contents of two entries are equal, the authentication will run and fault code "EEPROM defective" is stored 
at ECM. 

If the contents of all three entries are different from each other, no authentication will be possible and the fault code 
"EEPROM defective" will be stored. The limp home function cannot be activated. The ECM shall be replaced if the 
EEPROM related fault occurs again after new teaching of all keys. 


DTC DESCRIPTION 
The ECM sets DTC P1694 if there's any fault in EMS internal permanent memory (EEPROM or Flash etc.) 


DTC DETECTING CONDITION 


Detecting Condition Possible Cause 


DTC e Faulty EMS 
Strategy 
Enable 


Threshold 
value 
Detecting 
time 
FAIL 
SAFE 


COMPONENT INSPECTION 


1. Check transponder and ECU status 
(1) IGN "ON" & Engine "OFF" 
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(2) Monitor the "KEY STATUS" and "ECU STATUS' Parameter on the Scantool. 


Specification : 'LEARNT' 


1.1 CURRENT DATA ] 
eae Tal 
01. NO. CF LEARNT KEY 1 
02. ECU STATUS LEARNT 
03. KEY STATUS LEARNT 
v J 


[FIX | SCAN [FULL] PART] GRPH] HELP] 


Fig 1) The current data in abnormal! state 


(3) Are "KEY STATUS" and "ECU STATUS' Parameter within specifications? 


YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


EA = = 


Go to "Check transponder" procedure 


2. Check ECM 
(1) IGN "ON" & Engine "OFF" 


(2) Neutralize ECM and Register transponder key by scantool. 


Pin code is requied to Neutralize ECM and to Register transponder key 


(3) Are Neutralizing and Registering completed normally? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or 
damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


EA = = = 


Substitute with a known-good ECM and check for proper operation. 
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair" procedure. 


ECM substitued for old one must be in "Virgin" or "Neutral" status and Pin code is requied to 
Neutralize ECM and to Register transponder key 


VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and selet "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
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2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


| NO = = 


System is performing to specification at this time. 


Body Electrical System > Troubleshooting > P1696 


GENERAL DESCRIPTION 


During the key teaching procedure the transponder will be programmed with vehicle specific data. The vehicle 
specific data are written into the transponder memory. The write procedure is unique; therefore the content of 
transponder can never be modified or changed. The data are a string of 9 bytes defined by vehicle manufacturer. 
The transponder memory is split into two strings called authenticator and key password After this programming the 
transponder memory is locked and the data(PIN code) cannot be read or changed respectively. The transponder 
status changes from "virgin" to "learnt". Additionally every transponder includes a unique IDE (Identifier number) of 
32 bit. 

Unique means that the IDE of all transponder is different from each other. The IDE is programmed by the 
transponder manufacturer and is a read-only value. The authenticator and the key password are not transferred from 
ECM to transponder or vice versa. Only the results from the encryption algorithm are transferred. It is almost 
impossible to calculate the vehicle specific data from the encryption result. 

For teaching of keys and special purposes the ECM is connected to the tester device. 

When IG is ON, the coil supplies energy to the transponder which in turn accumulates energy in the condenser. 
Once the energy supply from the coil has stopped, using the stored energy in the condenser, the transponder 
transmits the ID CODE (stored within the ASIC). 


DTC DESCRIPTION 
The ECM sets DTC P1696 if invaild key is inserted into key hole for Authentication. 


DTC DETECTING CONDITION 


Detecting Condition Possible Cause 
DTC Strategy | | * Virgin TP at EMS 


status "Learnt" 
Enable -IGON 
Conditions earnt(Invalid) TP at 


EMS status "Learnt" 
Threshold value | 
e | 
easar [| 


COMPONENT INSPECTION 
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1. Check transponder and ECU status 
(1) IGN "ON" & Engine "OFF" 
(2) Monitor the "KEY STATUS" and "ECU STATUS' Parameter on the Scantool. 


Specification : 'LEARNT' 


1.1 CURRENT DATA 


01. NO. CF LEARNI KEY 1 
02. ECU STATUS LEARNT 
03. KEY STATUS LEARNT 
y| 


[FIX | SCRN [FULL] PAAT] GRPH) HELP] 


Fig 1) The current data in abnormal state 


(3) Are "KEY STATUS" and "ECU STATUS' Parameter within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
Register as necessary and then go to "Verification of Vehicle Repair" procedure. 
CASE 1. KEY STATUS "VIRGIN" : Register transponder key now inserted 
CASE 2. KEY STATUS "INVAILD" : Register all transponder key 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and selet "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


EA = = Cr 


System is performing to specification at this time. 


Body Electrical System > Troubleshooting > P1697 


GENERAL DESCRIPTION 

In immobilizer system, scantool is mainly used for diagnosis. besides this, registration of key and neutralization of 
ECM is executed by scantool. For ECM communicate with other components such as SMARTRA and scantool by 
changing type of communication through just one line, K-line communication between scantool and ECM is 
unavalible while communication between ECM and SMARTRA is in progress. 


Page 134 of 137 
DTC DESCRIPTION 
The ECM sets DTC P1696 if Request from Tester is Invalid. 


DTC DETECTING CONDITION 


Detecting Condition Possible Cause 
DTC e Invalid request 
Strategy - Protocol layer 
Enable violation 

IGON (eter 


error 
Threshold 


FAIL SAFE 


MONITOR DTC STATUS 

1. Connect scantool to Data Link Connector(DLC). 

2. Ignition "ON" & engine "OFF". 

3. Selet "Diagnostic Trouble Codes(DTCs)" mode and monitor "DTC Status" parameter 
4. Is the DTC B1697 present? 


eS āå O = y O 


Go to "Inspection & Repair" procedure. 

Fault is intermittent caused by poor contact in SMARTRA's and/or ECM's connector or was repaired and ECM 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, 
contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle 
Repair" procedure. 


COMPONENT INSPECTION 


1. Check communication between ECM and scantool 
(1) IGN "ON" & Engine "OFF" 


(2) Connect scantool to Data Link Connector(DLC). 
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(3) Erase the DTC and Monitor Parameter of immobilizer on the Scantool. 
Try one more time from "select car model " even if "Communication error" is present on the scantool. 


1.1 CURRENT DATA 


ra 
01. NO. CF LEARNT KEY 1 
02. ECU STATUS LEARNT 
03, KEY STATUS LEARNT 
Y) 


| FIX | SCRN [FULL] PART] GRPH] [HELP| 


Fig 1) The current data in abnormal state 


(4) Is the communication between ECM and scantool normal? 


YES 
If ECM is in "Locked by Timer" status. Keep "KEY ON" status for 1 hours to withdraw "Locked by Timer" s 
Then repair or replace as necessary and go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good scantool and check for proper operation. 
If the problem is corrected, Go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and selet "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 

3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


EA = = 


System is performing to specification at this time. 


Body Electrical System > Troubleshooting > P1698 


GENERAL DESCRIPTION 

A transponder is incorporated in the head section of the key. The antenna coil supplies energy to the transponder. 
The transponder accumulates energy in the condenser. Once the energy supply from the coil has stopped, using the 
stored energy in the condenser, the transponder transmits the ID CODE (stored within the ASIC). 

When Ignition is set 'ON' the ICM receives a request signal from the ECM and starts ID Code registering sequence. 
If the ID code format from the transponder is not correct, the ICM repeatedly performs the registering sequence. 
When the correct ID code format is registered, the code is verified by the ICM. 

If the code is not verified, the registering sequence is repeated a maximum of 5 times which is equivalent to 1 second 
duration. 

Once the correct ID code is registered and verified after Ignition is turned ON, the registering sequence is not 
reperformed until Ignition is turned OFF. 
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DTC DESCRIPTION 
This DTC is defined as Invalid(virgin or invalid) Transponder Data. 


DTC DETECTING CONDITION 


Enable Condition e IG ON e Faulty TP(Virgin or Invalid) 


e Virgin TP at EMS STATUS "Learnt" 
Detecting Criteria e Learnt(Invalid) TP at EMS status 
"Learnt'"(Authentication fail) 


MONITOR SCANTOOL DATA 
1. Ignition "ON" & Engine "OFF" 
2. After connecting Scantool, Monitor the DTCs and CURRENT DATA to check key status. 


1.1 DIAGNOSTIC TROUBLE CODES ] 1.2 CURRENT DATE | 
B1698 TRANSPONDER - INVALID NUMBER OF LEARNT KEY a 
ECU STATUS E 
ICU STATE LEARNT | 
NUMBER OF DTC : 1 ITEMS 
Y 


PART |ERAS HELP [ FIX ] [SCRN] [FULL] [PART] [GRPH] [HELP] 


Page 137 of 137 
3. Are DTSs and CURRENT DATA displayed as above? 


eS ee 


If key status is "invalid" is displayed, check transponder(key) and then go to "Verification of Vehicle Repair" 
procedure. 


1. Be sure that P1698 is displayed, when transponder(key) is unintentionally exchanged with another key. 

2. Be sure that P 1698 is displayed, when using virgin transponder(key) with lernt ICU. 

3. Be sure that P1698 is displayed by arbnormal stop when key theaching is performed by learnt key(with 
same PIN code) 


EA = = 


Fault is intermittent caused by poor contact in the ICU and/or the antenna coil connector or was repaired and 
ICU memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, 
contamination, deterioration, or damage. 

Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and selet "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


EA = = 


System is performing to specification at this time. 
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SORENTO(BL) > 2007 > G 3.3 DOHC > Brake System 


Brake System > General Information > Special Service Tools 


SPECIAL SERVICE TOOLS 


Tool (Number and Illustration Usage 
Name) 


09581 - 11000 


Pushing back of the front disc and rear disc 


Piston expander 


0K993 430 032 
Adjustment gauge 


brake piston 


Used to adjust push rod gap 


Brake System > General Information > Troubleshooting 


TROUBLESHOOTING 


Noise or vibration when Correct 


brakes are applied 


Vehicle pulls to one side 
when brakes are applied 


Caliper improperly mounted 

Loose caliper mounting bolts 

Unevenly worn or cracked brake drum or brake 
disc 

Foreign material in brake drum 

Seized pad or lining contact surface 

Excessive clearance between pad assembly and 
caliper 

Uneven pad contact 

Lack of lubrication in sliding parts 

Loose suspension parts 

Excessive of disc runout 

Excessive variation of disc thickness 


Difference in left and right tire inflation pressure 
Inadequate contact of pad 

Grease or oil on pad surface 

Incorrect wheel cylinder installation 


Retighten 

Replace 

Clean 

Replace 

Correct 

Correct 

Lubricate 
Retighten 

Correct the runout 
Replace disc 


Insufficient braking power | Low or deteriorated brake fluid Refill or change 
Air in the brake system Bleed the system 
Brake booster malfunction Correct 
Inadequate contact of pad Correct 
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Grease or oil on pad surface Replace 
Overheated brake rotor due to dragging of pad | Correct 
Clogged brake line Replace 
Proportioning valve malfunction Replace 


Brake System > General Information > Repair procedures 


SERVICE ADJUSTMENT PROCEDURES 
INSPECTION AND ADJUSTMENT 
1. Measure the brake pedal height. If the brake pedal height is not within the standard value, adjust as follows. 


Standard value : 
200 mm (7.87 in.) 


Operating rod i 


iig Stop lamp switch 


Operating rod 
lock nut \ 


\ ` Stop lamp switch 


SS lock nut 
=) 


% 


(1) Disconnect the stop lamp switch connector, loosen the lock nut, and move the stop lamp switch to a position 
where it does not contact thebrake pedal arm. 


(2) Adjust the brake pedal height by turning the operating rod with pliers (with the operating rod lock nut 
loosened), until the correct brakepedal height is obtained. 


Padal goes down — 


(3) After turning the stop lamp switch until it contacts the brake pedal stopper (just before the brake pedal is 
caused to move), return the stop lampswitch 1/2 to 1 turn and secure by tightening the lock nut. 


(4) Connect the connector of the stop lamp switch. 
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(5) Check that the stop lamp is not illuminated with the brake pedal unpressed. 


0.5-1 mm ria 
(0.02-0.04 in.) 


ars (te 


ti 
/ 


rq 
8-10Nm (80-100kg-cm, 
6-7 lb-ft) 


/ 9 
Brake pedal stopper Er a 
ja 


2. With the engine stopped, depress the brake pedal two or three times. After eliminating the vacuum in the power 
brake booster, press the pedal down by hand, and confirm that the amount of movement before resistance is 
met(the free play) is within the standard value. 


Standard value 
4 -7 mm (0.157 - 0.275 in.) 


If free play does not reach the standard value, check that clearance between the outer case of stop light switch 
and brake pedal is within thestandard value. 

If free play exceeds the standard value, it is probably due to excessive clearance between the clevis pin and 
brake pedal arm. 

Check for excessive clearance and replace faulty parts as required. 


3. Start the engine, depress the brake pedal with approximately 120kgf of force, and check for oil leakage in the 
master cylinder, brake line andeach connecting part. 
Repair the faulty parts as required. 

STOP LAMP SWITCH INSPECTION 


BRAKE BOOSTER OPERATING TEST 
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1. Run the engine for one or two minutes, and then stop it. 
If the pedal depresses fully the first time but gradually becomes higher when depressed succeeding times, the 
booster is operating properly, if thepedal height remains unchanged, the booster is defective. 


2. With the engine stopped, step on the brake pedal several times. 
Then step on the brake pedal and start the engine. 
If the pedal moves downward slightly, the booster is in good condition. If there is no change, the booster is 
defective. 


When engine Is stopped When engine Is started 


3. With the engine running, step on the brake pedal and then stop the engine. 
Hold the pedal depressed for 30 seconds. If the pedal height does not change, the booster is in good condition, if 
the pedal rises, the boosteris defective. 
If the above three tests are okay, the booster performance can be determined as good. 
Even if one of the above three tests is not okay, check the check valve, vacuum hose and booster for defect. 


CHECK VALVE INSPECTION 
1. Disconnect the vacuum hose. 
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2. Check to be sure that air passes to the engine and not from the engine when air is taken in from the power-brake 
unit side of the vacuum hose. 


e The check valve is pressed into the vacuum hose, and there is an arrow on the hose surface to indicate 
the installation direction. 


BLEEDING OF BRAKE SYSTEM 
1. Remove the reservoir cap and fill the brake reservoir with brake fluid. 


CAUTION 


e Do not allow brake fluid to remain on a painted surface. Wash it off immediately. 
e Use the specified brake fluid. Avoid using a mixture of the specified brake fluid and other 
fluid. 
2. Connect a vinyl tube to the wheel cylinder bleeder screw and insert the other end of the tube in a container of 
brake fluid which is half full. 


3. Start the engine. 

4. Slowly depress the brake pedal several times. 

5. While depressing the brake pedal fully, loosen the bleeder screw until fluid runs out. Then close the bleeder screw 
and release the brake pedal. 


6. Repeat steps 4 and 5 until there are no more bubbles in the fluid. 
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7. Tighten the bleeder screw. 


7-9N-m (70-90 kg:cm, 5-6.6 lb-ft) 


8. Repeat the above procedure for each wheel in the sequence shown in the illustration. 


Brake System > General Information > Specifications 


GENERAL 
SPECIFICATION (ABS) 


Standard value 
System 4 channel 4 sensor 
á (Solenoid) 
ype i l i 
Electronic Control intergrated type ABS system:ABS & 


. - EBD control 
Unit) Operating voltage 8 V ~ 16 V(DC) 


-40 ~ 120 °C 
Operating temperature (-40 ~ 248 °F) 


‘ABS W/L:ABS 
failure 
Operating voltage 12 V Bele WiL Parking, 
brake oil, EBD failure 


80 mA 


DC 4.5~2.0 V 


-40 ~ 150 °C 
(-40 ~ 302 °F) 


5.9 ~ 8.4 mA 
11.8 ~ 16.8 mA 


Acitve wheel speed 1 ~ 2500 HZ 


ees 0.4 ~ 1.0 mm 
(0.02 ~ 0.04 in) 


0.4 ~ 1.0 mm 
(0.02 ~ 0.04 in) 


30~70 % 
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SPECIFICATION(VDC) 


Seatac 4 channel 4 
7 sensor(Solenoid) 
Motor, valve relay 
Blecene Cial Tota contol ABS, 
EBD, TCS, ESC) 
Unit) Operating voltage 8 V~ 16 VDC) 
-40 ~ 120 °C 

Operating temperature (-40 ~ 248 °F) 

Warning lamp 


Lamp 
ESC Waming Lamp 
Supply voltage DC 4.5 ~ 20V 


-40 ~ 150 °C 


Operating temperature (-40 ~ 302 °F) 


Active wheel speed 
sensor 


Frequency range 1 ~ 2500 HZ 


Teng (0.02 ~ 0.04 in) 
Airgap 
(0.02 ~ 0.04 in) 
Operating Voltage 8V~16V 
Sing Wiel Angie Max 150 nA 
Sensor 


Operating Angular velocity Max + 780 °/sec 
Operating Voltage 8V~16V 


Yaw-rate & Lateral 
G sensor 


SERVICE STANDARD 
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ITEMS SPECIFICATIONS 


Standard value 

Brake pedal height 200 mm (7.87 in.) 

Clearance between stop lamp switch outer case and 1.5 ~2.0mm(0.06 ~ 0.08in.) 

pedal arm 

Brake pedal free play 4-7 mm (0.157 - 0.275 in.) 

Parking brake lever stroke 6-8 clicks (When lever assembly is pulled with 10kgf) 


Service limit 

Front disc brake pad thickness 2.0 mm (0.0787 in.) 
Front disc thickness (minimum) 26 mm (1.02 in.) 
Front disc runout 0.03 mm ( 0.0012 in.) 
Front disc thickness variation 0.005 mm (0.0002 in.) 
Rear disc brake pad thickness 2.0 mm (0.079 in.) 
Rear disc thickness 18.4 mm (0.724 in.) 
Parking brake drum I.D. 191 mm (7.52 in.) 
Parking brake lining thickness 1.5 mm (0.059 in.) 


LUBRICANTS 


Brake fluid DOT 3 or equivalent 


Brake pedal bushing and brake | Chassis grease SAE J310, NLGI No.0 As required 
pedal bolt 


Recommended lubricant 


Joint pin Wheel bearing grease SAE J310, NLGI No.2 


Parking brake shoe and backing | Bearing grease, NLGI No.0-1 As required 
plate contact surfaces 


Brake System > Brake System > Description and Operation 


DESCRIPTION 
The EBD system (Electronic Brake force Distribution) as a sub-system of the ABS system is to control the effective 
adhesion utilization by the rear wheels. 
It further utilizes the efficiency of highly developed ABS equipment by controlling the slip of the rear wheels in the 
partial braking range. 
The brake force is moved even closer to the optimum and controlled electronically, thus dispensing with the need for 
the proportioning valve. 
The proportioning valve, because of a mechanical device, has limitations to achieve an ideal brake force distribution 
tothe rear wheels as well as to carry out the flexible brake force distribution proportioning to the vehicle load or 
weight increasing. And in the event of malfunctioning, driver cannot notice whether it fails or not. 
EBD controlled by the ABS Control Module, calculates the slip ratio of each wheel at all times and controls the 
brake pressure of the rear wheels not to exceed that of the front wheels. 
If the EBD fails, the EBD warning lamp (Parking brake lamp) lights up. 
ADVANTAGES 

- Function improvement of the base-brake system. 

- Compensation for the different friction coefficients. 

- Elimination of the proportioning valve. 
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- Failure recognition by the warning lamp. 
Comparison between Proportioning valve and EBD 


[With P-Valve] [With EBD] 


= — Fixed distribution 


/ = Ideal distribution 


Ideal distribution 


Rear pressure 
Rear pressure 


Iw 
— EBD starting point 


Front pressure Front pressure 


Brake System > Brake System > Brake Booster > Repair procedures 


REMOVAL 


1. Remove master cylinder and gasket. 
2. Disconnect vacuum hose from the booster. 
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4. Remove the lock nut and then remove brake booster. 


INSTALLATION 


1. When installing the booster assembly, replace the packing of each end of booster installation holder. 
2. Insert the booster and tighten the nut. 


Tightening torque : 
19 - 26 N-m (1.9 - 2.6 kg-m, 13 - 18 lb-ft) 


3. Connect the booster push rod and brake pedal with a joint pin and install a snap pin to the joint pin and then 
install the shift knock cable (A/T). 


SAUTION 


Shift knock cable 
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4. Adjust push rod length 
(1) Insert the gasket onto the master cylinder. 


(2) Put the SST onto the gasket and tighten the adjusting bolt until the bolt touches the bottom of the push rod 
hole. 


0K993 430 032 


(3) Apply 500 mmHg vacuum with a vacuum pump. 
(4) Invert the SST used in step 2 and place it on the booster. 


(5) Check whether the clearance between the edge of the adjust bolt and the push rod of the booster is 1.2 - 1.7 
mm (0.047 - 0.067 in.) 
If it is not 1.2 - 1.7 mm (0.047 - 0.067 in.), loosen the lock nut of the push rod, and turn the push rod to 
make the adjustment. 


Permissible play : 
1.2 - 1.7 mm (0.047 - 0.067 in.) 


Adjust Bolt 


5. Install the master cylinder. 


Tightening torque : 
10-16 Nm (1.0-1.6 kg-m, 7-11 lb-ft) 


6. Connect the vacuum hose to the brake booster. 
7. After filling the brake reservoir with brake fluid, bleed the system. 
8. Check for fluid leakage. 
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9. Check and adjust the brake pedal for proper operation. 
10. After installing, apply grease to the contact parts of the joint pin and brake pedal. 


Brake System > Brake System > Master Cylinder > Repair procedures 


REMOVAL 
1. Detach the brake tubes from the master cylinder, and then install the plug. 


SAUTION 


Do not allow brake fluid to remain on a painted surface. Wash it off 
immediately. 


2. Remove the master cylinder mounting nuts and then remove the master cylinder. 


INSTALLATION 
1. Install the master cylinder on the brake booster with 2 nuts. 


Tightening torque 
Master cylinder installation nut : 


10-16 Nm (100-160 kg-cm, 7-11 lb-ft) 


2. Connect 2 brake tubes and the brake fluid level warning connector. 


Tightening torque 
Brake tube flare nut : 
13-22 (130-220 kg-cm, 9.5-15 in.) 


DISASSEMBLY 

1. Remove the reservoir cap and drain the brake fluid into a suitable container. 
2. Remove the reservoir from the master cylinder. 

3. Using a snap ring pliers, remove the retainer ring. 
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1. Remove the bolt with the primary piston pushed completely using a screwdriver. Remove the primary piston 
assembly. 


2. Remove the bolt with the secondary piston pushed completely using a screwdriver. Remove the secondary piston 
assembly. 


Do not disassemble the primary and secondary piston assembly. 


INSPECTION 


1. Check the master cylinder bore for rust or scratch. 
2. Check the master cylinder for wear or damage. If necessary, clean or replace the cylinder. 


CAUTION 


1. If the cylinder bore is damaged, replace the master cylinder assembly. 
2. Wash the contaminated parts in alchohol. 


REASSEMBLY 
1. Apply genuine brake fluid to the rubber parts of the cylinder kit and grommets. 


1. Carefully insert the springs and pistons in the proper direction. 
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2. Press the piston with a screwdriver and install the retainer ring. 


1. With the piston pushed completely by a screwdriver, install the bolt. 


Tightening torque : 
7-10 N-m (0.7-1.0 kg-m, 5-7 lb-ft) 


2. Mount two grommets. 
3. Install the reservoir on the cylinder. 


Tightening torque : 
1-1.5 N-m (0.1-0.15 kg-m, 0.7-1.0 lb-ft) 


% 
Master cylinder 


Brake System > Brake System > Proportioning Valve > Repair procedures 


INSPECTION 
1. Connect the two oil pressure gauges 9810 kPa (100 kg/cm?, 1422 psi) to the outlet valve of front and rearbrake. 


2. Bleed the air from the brake system. 
3. Depress the brake pedal until the front brake pressure equal to A; then record rear brake pressure A’. 
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4. Depress the brake pedal again, and apply additional pressure until the pressure equal to B; then record pressure 
B'. 
SPECIFICATIONS (DYNAMIC CONDITION) 


Slope (tan 0) Split point 


Front brake pressure Rear brake pressure 


A:26(369.8) A':26(369.8) 
B:80(1137.8) B':40(568.9) 


Rear Brake Pressure 
kPa (kgficrn*, psi) 


' 
' 
t 
4 
i 
i 
' 
I 
i 
B 


-p 
Master Cylinder Pressure kPa (kgt/cm®, psi) 
5. If the test value exceeds standard value, replace the proportioning valve. 


Tightening torque 
35-55 N-m (3.5-5.5 kg-m, 25-40 lb-ft) 


Brake System > Brake System > Brake Line > Components and Components Location 


COMPONENTS 
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<CBS> 


<ABS> 


from M/Cylinder 


1. Brake hose & pipe (FR) 5. Brake hose & pipe (RR) 


2. Brake hose & pipe (FL) 6. Brake hose & pipe (RL) 
3. Proportioning valve 7. Hydraulic control unit 


4. Booster & master cylinder assembl 


Brake System > Brake System > Brake Line > Repair procedures 


REMOVAL 


INSTALLATION 
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1. Install the brake hoses without twisting them. 


SAUTION 


When installing, be sure the brake hose does not contact edges, welding or moving 


parts. 


2. Tighten to the specified torque as follows. 


Brake flare nut and brake 13 - 22 (1.3-2.2, 9-15) 
hose 


Brake hose and caliper 17 - 20 (1.7-2.0, 12-14) 
Air bleed screw 7 - 9 (0.7-0.9, 5-7) 


INSPECTION 
- Check the brake tubes for cracks, crimps and corrosion. 
- Check the brake hoses for cracks, damaged and oil leakage. 
- Check the brake tube flare nuts for damage and oil leakage. 


Brake System > Brake System > Brake Pedal > Components and Components Location 


COMPONENTS 


Page 18 of 259 


1. Bolt 6. Return spring 

2. Spring washer 7. Bushing 

3. Nut 8. Stop lamp switch 
4. Snap pin 9. Rubber stopper 


5. Joint pin 10. Brake pedal 


Brake System > Brake System > Brake Pedal > Repair procedures 


REMOVAL 


1. Remove the stop lamp switch connector. 
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2. Remove the joint pin and snap pin. 


3. Remove the nut and then remove the brake pedal. 
INSTALLATION 
1. Installation is the reverse of removal. 


Nut tightening torque : 
20-35 N-m (2.0-3.5 kg-m, 14-25 lb-ft) 


CAUTION 


Coat the inner surface of the bushings with the specified grease. 
Specified grease : 
Chassis grease LiG-2 


2. Before inserting the joint pin, apply the specified grease to the joint pin. 


Apply grease 


INSPECTION 


1. Check the bushing for wear. 

2. Check the brake pedal for bending or twisting. 
3. Check the brake pedal return spring for damage. 
4. Check all parts for crack and wear. 


Brake System > Brake System > Front Disc Brake > Repair procedures 


INSPECTION AND REPLACEMENT OF FRONT DISC BRAKE PAD 
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1. Check the brake pad thickness through the caliper body inspection hole. 


Pad lining thickness 
Standard value : 10.5 mm (0.413 in.) 
Service limit : 2.0 mm (0.0787 in.) 


SAUTION 


1. If the pad lining thickness is out of specification, left and right pads must be replaced as a complete set. 


2. When the thickness difference between the left pad and right pad is large, check the sliding condition of 
the piston, the lock pin and theguide pin. 


2. Remove the guide pin, lift the caliper assembly up and suspend it with a wire. 


CAUTION 


Be careful not to contaminate the lock pin and guide pin with grease. 


3. Remove the following parts from the caliper support. 
A. Pad and wear sensor assembly 
B. Pad spring 
C. Outer shim 


Page 21 of 259 


INSTALLATION 


1. Install the pad clips. 
2. Install the pads on each pad clip. 


CAUTION 


1. All four pads must be replaced as a complete set. 


2. When replacing the brake pads, check for deformation. When replacing the guide spring, use a new 
one or thoroughly clean the used one. 


3. Press-fit the piston with a hammer handle or the special tool (09581-11000). 


1. Lower and insert the brake cylinder carefully so as not to damage the boot. 
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2. Tighten the two guide rod bolts to the specified torque. 


Tightening torque 
Guide rod bolt : 
22 - 32 Nm (220 - 320 kg-cm, 16 - 24 lb-ft) 


INSTALLATION 


1. Install the pads and brake cylinder. 
2. Install the brake hose to the caliper. 


Tightening torque 
17-20 Nm (170-200 kg-cm, 12-14 lb-ft) 


3. Fill the brake reservoir with brake fluid. 
4. Bleed the system. 


DISASSEMBLY 
Front disc brakes should be disassembled separately into the left and right as a set. 
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1. Remove the piston boot/piston.Blow compressed air into the brake hose seating hole so as to remove the piston 
and the piston boot. 


When removing the piston, blow air slowly, adjusting the heights of the two pistons to push them out 
equally. 

The secondary piston should not be removed before the primary piston is removed completely. Otherwise 
the secondary piston can't be removed. 


2. Remove the piston seal. 
(1) Remove the piston seal with your finger. 


CAUTION 


Do not use a screwdriver or another tool because it may damage the cylinder. 


(2) Clean the piston surface and inner cylinder using alcohol or the specified brake fluid. 


Brake fluid : DOT 3 or DOT 4 


Piston seal 


A 
iN 


a f ‘ PRR 
>A 


INSPECTION 
FRONT BRAKE THICKNESS CHECK 
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. Remove all rust and contamination from the disc surface, and then measure the disc thickness at 4 positions at 
least. 


— 


Front brake disc thickness 
Standard value : 28mm (1.10 in.) 
Limit : 26mm (1.02 in.) 


2. Thickness variation should not exceed 0.005mm (circumference) and 0.05mm (radius) at any directions. 
3. If wear exceeds the limit, replace the discs and pad assembly for left and right of the vehicle. 


FRONT BRAKE DISC RUNOUT CHECK 
1. Remove the caliper support, then raise the caliper assembly upward and suspend with a wire. 


Tightening torque : 
65-75 N-m (6.5-7.5 kg-m, 47-54 lb-ft) 


2. Place a dial gauge about 5mm (0.2 in.) from the outer circumference of the brake disc, and measure the runout of 
the disc. 


Brake disc runout 
Limit : 0.03mm (0.0012 in.) or less 


Fix the disc to the hub by tightening the nut. 
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FRONT BRAKE DISC RUN OUT CORRECTION 
1. If the runout of the brake disc is equivalent to or exceeds the limit specification, replace the disc and hub, and 
then measure the runoutagain. 
(1) Before removing the brake disc, chalk both sides of the screw on the side at which the runout is greatest. 


(2) If it is exceeds the limit, disassemble the hub knuckle and check each part. 


(3) If the runout does not exceed the limit specification, install the brake disc after turning it 180° from the chalk 
mark, and then check therunout of the brake disc again. 


2. If the runout cannot be corrected by changing the position of the brake disc, replace the brake disc. 
INSPECTION 


1. Check the cylinder for wear, damage and rust. 

2. Check the piston surface for wear, damage and rust. 

3. Check the caliper body and sleeve for wear. 

4. Check that grease is applied, and the pad and backing metal are not damaged. 

5. Check the pad wear. Measure the pad thickness and replace it if it is less than the specified value. 


Pad thickness 
Specification : 10.5 mm (0.413 in.) 
Service limit : 2.5 mm (0.098 in.) 


REASSEMBLY 


1. Clean all components with isopropyl alcohol except for the pad and shim. 
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2. Install the piston seal. 
3. After applying the specified brake fluid to the piston outer surface, install the piston into the cylinder. 
4. Install the piston boot. 


Brake System > Brake System > Rear Disc Brake > Repair procedures 


REMOVAL 


1. Remove the wheel. 
2. Remove the guide bolt, lift up the caliper assembly, and remove the pad assembly. 


DISASSEMBLY SERVICE POINT 
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1. Remove the piston boot/piston. 


Wrap the caliper body with a rag. Blow compressed air into the brake hose, and remove the piston and the 
piston boot. 


CAUTION 


Blow air slowly. 


2. Remove the piston seal. 
(1) Remove the piston seal with your finger. 


CAUTION 


Do not use a screwdriver or another tool in order to avoid damage the inside of the cylinder. 


(2) Clean the piston surface and the inside of the cylinder using trichloro-ethylene, alcohol or the specified brake 
fluid. 


Brake fluid : DOT 3 or DOT 4 


REMOVAL (CALIPER) 


1. Remove the rear wheel. 
2. Remove the caliper assembly. 
3. Remove the brake hose from the caliper. 


INSTALLATION 
1. Before replacing the brake pads, drain brake fluid from the master cylinder reservoir until it remains half full. 
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2. Remove the brake pad by turning the piston in the housing assembly. Using the special tool (09581-11000), 
remove the piston. 


_— 09581-11000 


3. Install two caliper guide rods and tighten to a torque of 22-32 Nm (220-320 kg-cm, 16-23 lb-ft) 
4. After filling the master cylinder reservoir with the fluid, bleed the brake line. 


Recommended brake fluid : DOT 3 or DOT 4 


DISASSEMBLY (CALIPER) 


1. Remove the pad. 
2. Remove the piston boot from the housing, and then remove the piston. 


Using a wire hanger or equivalent, remove the caliper so as not to damage the brake 
hose. 
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3. Remove the piston by applying compressed air through the brake hose fitting. 


Do not place your fingers in front of the piston when using compressed 
air. 


4. Remove the piston seal carefully so as not to damage the cylinder wall. 
5. Clean all removed parts with the specified fluid. 


SAUTION 


Rubber parts should be replaced with new ones but if you want to reuse them, don't put them in alcohol for 
more thanthirty minutes. 


INSPECTION 

1. Check the cylinder for wear, damage and rust. 

2. Check the piston surface for wear, damage and rust. 

3. Check the caliper body and sleeve for wear. 

4. Check that grease is adhesive, and the pad and backing metal are damaged. 
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5. Check the pads for wear or oil contamination and replace if necessary. 


The pads for the right and left wheels should be replaced at the same time. 


Pad thickness wear limit : 2.0mm (0.08 in.) 


6. Check for worn or damaged dust boots. If dust or mud had entered the caliper assembly through the seal, the 
caliper assembly must be replaced orrepaired. 

INSPECTION (CALIPER) 

1. Check the piston and its inside for wear, damage and rust. 
Replace the damaged parts if necessary. 

2. Check the piston seal, boot, and pin insulators for wear and damage. 


INSTALLATION (CALIPER) 
1. Install the caliper mounting bolts. 


Tightening torque : 
65-75 N-m (6.5-7.5 kg-m, 47-54 lb-ft) 


2. Refer to "Brake pad installation" for detail. 
3. Install the brake hose connector 


Tightening torque : 
17-20 N-m (1.7-2.0 kg-m, 12-14 lb-ft) 


4. Install the caliper guide bolt. 


Tightening torque : 
22-32 N-m (2.2-3.2 kg-m, 16-23 lb-ft) 
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5. Bleed the system. 


CAUTION 


When replacing the piston seal, check the pedal stroke. If the pedal stroke is too excessive, the piston may 
not retain the piston seal. 
Adjust as follows : 

1. After removing the pad from the piston, push the piston into the cylinder 3-5mm. Put a lever or steel 
plate (1mm x 0.3m) between the piston and disc, being careful not to damage the contact surface of the 
disc or the pistonend. 

2. Install the pad. To restore the brake pedal to the original position, step on it 2-3 times. 

3. Repeat the above procedure more than 5 times and move the piston outward and inward to assure that 
the piston seal is properly installed. 

4. Before driving a vehicle, step on the brake pedal and release it several times. 

5. Perform the road test. 


REASSEMBLY (CALIPER) 


1. When disassembling the caliper assembly, use a new piston seal and boot. 
2. Apply the recommended fluid to the bearing part of the piston seal and piston. Insert the piston seal into grooves 
inside the caliper, being carefulnot to twist the seal. 


Inside of piston cylinder Brake fluid (DOT3, DOT4) 


3. Install the piston boot to the piston.Confirm that the concave part of the piston is placed outward and the boot is 
seated in grooves of the piston completely. 


4. Install the piston and boot in the caliper housing. Insert the boot flange in the caliper housing and check that the 
boot fits in grooves aroundthe piston. 
5. Apply the recommended oil to the inside of the locating pin insulator. 


Brake System > Parking Brake System > Parking Brake Assembly > Components and Components 
Location 


COMPONENT 
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TORQUE : N-m (kg-m, Ib-ft) 


1. Parking brake lever 
2. Parking brake cable 


Brake System > Parking Brake System > Parking Brake Assembly > Repair procedures 


REMOVAL (LEVER) 


1. Remove the console 

2. Loosen the lever adjusting nut 

3. Detach the cable from the lever 

4. Remove the lever mounting bolts and nuts 

5. Disconnect the parking brake switch connector 
REMOVAL (CABLE) 

1. Remove the console 

2. Loosen the lever adjusting nut 

3. Detach the cable from the lever 

4. Remove the cable clip which connect the cable to the body and install the axle housing 
5. Remove the parking cable from the operating lever 
REMOVAL (BRAKE SHOE) 

1. Remove rear disk caliper assembly.(Refer to "Rear disk brake") 
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2. Before removing the brake disk, chalk both sides of the screw. 


Reduce the shoe gap by turning the adjuster with appropriate 
tool. 


6. Remove the parking brake shoes. 


ASSEMBLY (BRAKE SHOE) 
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1. Install the parking brake cable to the operating lever and then install the operating lever as shown in the figure. 


Operating lever 


2. Tighten the parking brake cable mounting nuts. 


Tightening torque 
47-54 N-m (4.7-5.4 kg-m, 34-39 lb-ft) 


3. Apply the grease to the area in the figure. 


4. Install the upper return spring and brake shoes 
5. Turn the adjuster in clockwise direction and install. 


irection of adjuster turn 
Clockwise : narrowing the shoe gap. 
Counterclockwise : widen the shoe gap. 
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6. Install the lower return spring. 


7. Install the shoe hold spring with a plier. 
8. Install the disk brake and then align the mark while tightening the screw. 


INSPECTION 


1. Measure the drum inside diameter. 


Standard value : 190mm (7.48 in.) 
Service limit : 191mm (7.52 in.) 


CAUTION 


If the brake drum inner diameter is greater than the service limit, replace the brake drum. 


2. Measure the brake lining thickness. 


Standard value : 4mm (0.157 in.) 
Service limit : 1.5mm (0.059 in.) 


CAUTION 


If the brake lining thickness is less than the service limit, replace the brake lining. 


3. Inspect the brake lining and drum for proper contact. 
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ADJUSTMENT PROCEDURE 


Parking brake stroke adjustment 
1. Pull the brake lever with force of 100N (10kg, 221lbs) and count the number of notches. 


Parking brake stroke 
Standard value : 4 ~ 6 clicks 


Adjusting nut 


2. If the parking brake stroke is out of the standard value, adjust it as follows : 
(1) Loosen the adjusting nut to release the parking brake cable. 


(2) Remove the adjusting hole plug, and then turn the adjuster in the direction of the arrow. To prevent the disc 
from rotating, use a screwdriver (flat tip(-)). 


(3) Turn the adjuster 5 notches in the opposite direction of arrow. 


(4) Turn the adjuster nut to adjust the parking brake stroke to the specification. 


CAUTION 


If the number of parking brake notches is less than the specification, loosen the adjusting nut and 
readjust. 


(5) After adjusting the parking brake stroke, raise the rear of vehicle with a jack. 
(6) Check that the rear brakes do not drag by turning the rear wheel when the parking brake lever is released. 
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PARKING BRAKE BED-IN (DIH) 
1. When the parking brake lever is pulled with force of 15 kg(f), drive the vehicle 500m at 60 kph, or accelerate to 


60 kph on a roll device. 
2. Repeat step 1 more than 2 times. 
3. Parking should be possible on a hill of 30% with gross vehicle weight. 


e BED-IN : Procedure of operating the vehicle with parking brakes active for the purpose of setting the position 


of the brake pads. 
e DIH (Drum in hat) : Disk brake type parking system. 


Brake System > ABS(Anti-Lock Brake System) > Schematic Diagrams 


ABS CIRCUIT DIAGRAM(1) 


HOT AT ALL TIMES HOT AT ALL TIMES 
f; EM 


See Sine Lamps 
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ERTE. 


DATA LINK 
CONNECTOR 


c MULTIPURPOSE 
= CHECK CONNECTOR 


PHOTO 10] Gos 


ABS CIRCUIT DIAGRAM(2) 
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HOT AT ALL TIMES HOT AT ALL “TIMES 


SONN 


OR 
PHOTO 3 


MULTIPURPOSE CHECK 
CONNECTOR 


ECU CONNECTOR INPUT/OUTPUT(ABS) 


1 9/3/4 5]6)*]8]9lroltili2|*lel15 
‘i6[17]18/19|20[21|22|23/24] » [2s] 
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max.permissible | min.leakage 
Wire No. Designation wire resistance | resistance 
max | min | RLO) | RPO) 
Ground for recirculation pump 


Ground for solenoid valves and 
ECU 


valves 


Voltage for hybrid ECU 200 


200 to ground 


1.5M to bat 


200 to ground 
1.5M to bat 


ABS HECU CONNECTOR 


Connector terminal 
Specification Condition 
é : Current range: Min.10A 
Ground for solenoid valves and Current range: Min.2.5A iene 
ECU Max.5~15A ” 


Voltage supply for pump motor 
Voltage supply for solenoid Battery voltage Always 
valves 
Voltage supply for the active 
wheel speed sensor FL,FR, RL, Battery voltage IG ON 
RR 


Cei 
Ee 
ES 
ae 
10 - | signal wheel speed sensor FL, Voltage(High) : 0.89~1.26 V 
E 

=m 


FR, RL,RR Voltage (Low) : 0.44~0.63 V Ondwine 


1 
4 
2 
3 
5 
10 
17 

9 


1 
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Voltage (High) > 0.8 * IG ON On SCAN TOOL 
Voltage (Low) < 0.2 * IG ON communication 


Voltage for hybrid ECU Battery voltage KEY ON/OFF 


11 
= 
; . Voltage (High) > 4.5 * IG ON 
Brake light switch Voltage (Low) < 2.0 * IG ON BRAKE ON/OFF 


Diagnostic wire K 


SENSOR OUTPUT ON SCAN TOOL(ABS) 


Abbreviation 
VEH.SPD |Kmh| | 


Battery voltage BATT. VOL 
FL Wheel speed sensor | FL WHE 
FR Wheel speed sensor| FR WH 

RL Wheel speed sensor | RL 


Description 


1 | Vehicle speed sensor 
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Valve relay state 
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(OUT) 
Rear Left valve(OUT) |RL OUTLET 
Rear Right valve (OUT)| RR OUTLET 


Brake System > ABS(Anti-Lock Brake System) > Description and Operation 


DESCRIPTION 
This specification applies to HCU(Hydraulic Control Unit) and ECU(Electronic Control Unit) of the 
HECU.(Hydraulic and Electronic Control Unit) 
This specification is for the wiring design and installation of ABS/TCS/ESC ECU. 
This unit has the functions as follows. 
- Input of signal from Pressure sensor, Steering angle sensor, Yaw & Lateral G sensor, the wheel speed sensors 
attached to each wheel. 


O 


20 
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20 
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- Control of braking force / traction force/ yaw moment. 
- Failsafe function. 
- Self diagnosis function. 
- Interface with the external diagnosis tester. 
Installation position : engine compartment 
- Brake tube length from Master cylinder port to HECU inlet port should be max. 1m 
- The position should not be close to the engine block and not lower than the wheel. 
OPERATION 
The ECU shall be put into operation by switching on the operating voltage (IGN). 
On completion of the initialization phase, the ECU shall be ready for operation. 
In the operating condition, the ECU shall be ready, within the specified limits (voltage and temperature), to process 
the signals offered by the various sensors and switches in accordance with the control algorithm defined by the 
software and to control the hydraulic and electrical actuators. 
Wheel Sensor signal processing 
The ECU shall receive wheel speed signal from the four active wheel sensors. 
The wheel signals are converted to voltage signal by the signal conditioning circuit after receiving current signal from 
active wheel sensors and given as input to the MCU. 
Solenoid Valve Control 
When one side of the valve coil is connected to the positive voltage that is provided through the valve relay and the 
other side is connected to the ground by the semiconductor circuit, the solenoid valve goes into operation. 
The electrical function of the coils are always monitored by the valve test pulse under normal operation conditions. 
Voltage limits 
- Overvoltage 
When overvoltage is detected(above 16.8 V), the ECU switches off the valve relay and shuts down the system. 
When voltage is returned to operating range, the system goes back to the normal condition after the initialization 
phase. 
- Undervoltage 
In the event of undervoltage(below 9.3 V), ABS control shall be inhibited and the warning lamp shall be turned 
on. 
When voltage is returned to operating range, the warning lamp is switched off and ECU returns to normal 
operating mode. 
Pump Motor Checking 
The ECU performs a pump motor test at a speed of 30km/h(18.6mph) once after IGN is switched on. 
Diagnostic Interface 
Failures detected by the ECU are encoded on the ECU, stored in a EEPROM and read out by diagnostic 
equipment when the ignition switch is turned on. 
The diagnosis interface can also be used for testing the ECU during production of the ECU and for actuating the 
HCU (Air-bleeding line or Roll and Brake Test line). 
Warning Lamp module 


Parking EBD Warning lamp ABS Warning lamp 
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1. ABS WARNING LAMP MODULE 


The active ABS warning lamp module indicates the selftest and failure status of the ABS.The ABS warning lamp 
shall be on: 


A. During the initialization phase after IGN ON. (continuously 3 seconds). 
B. In the event of inhibition of ABS functions by failure. 
C. During diagnostic mode. 
D. When the ECU Connector is separated from ECU. 
2. PARKING/EBD WARNING LAMP MODULE 
The active EBD warning lamp module indicates the selftest and failure status of the EBD.However, in case the 


Parking Brake Switch is turned on, the EBD warning lamp is always turned on regardless of EBD functions.The 
EBD warning lamp shall be on: 


A. During the initialization phase after IGN ON. (continuously 3 seconds). 
B. When the Parking Brake Switch is ON or brake fluid level is low. 

C. When the EBD function is out of order. 

D. During diagnostic mode. 

E. When the ECU Connector is separated from ECU. 


ABS CONTROL 
1. NORMAL BRAKING without ABS 


| Inlet valve(EV) Outlet valve(AV) Pump motor 


AV + + AV 
„CI This 
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EV: Inlet Valve 


AV : Outlet Valve 
LR : Rear left wheel 


RF : Front right wheel 
LF : Front left wheel 
RR: Rear right wheel 
PE : Pump motor 


2. DECREASE MODE 


Po Inlet valve(EV) Outlet valve(AV) Pump motor 
ON(Motor speed contro 


NOTE 


EV: Inlet Valve 

AV : Outlet Valve 

LR : Rear left wheel 
RF : Front right wheel 
LF : Front left wheel 
RR: Rear right wheel 
PE : Pump motor 
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3. HOLD MODE 


Po Inlet valve(EV) Outlet valve(AV) Pump motor 


NOTE 


EV : Inlet Valve 

AV : Outlet Valve 

LR : Rear left wheel 
RF : Front right wheel 
LF : Front left wheel 
RR: Rear right wheel 
PE : Pump motor 
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4. INCREASE MODE 


PO Inlet valve(EV) Outlet valve(AV) Pump motor 


A ACC 


Vw AV 
[wots Ele 


NOTE 


EV: Inlet Valve 


AV : Outlet Valve 
LR : Rear left wheel 
RF : Front right wheel 
LF : Front left wheel 
RR: Rear right wheel 
PE : Pump motor 


Brake System > ABS(Anti-Lock Brake System) > Components and Components Location 


COMPONENTS 
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1. Front left whee! speed sensor 4. Hydrauric line 
5. Rear right wheel speed sensor 


2. ABS control module(HECU) 
3. Front right wheel speed sensor 6. Rear left wheel speed sensor 


Brake System > ABS(Anti-Lock Brake System) > Troubleshooting 


STANDARD FLOW OF DIAGNOSTIC TROUBLESHOOTING 
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| Gathering information from customer | 


Reoccurs Does not recccur 


Check diagnostic code 


Check diagnostic code 


No trouble code Trouble code displayed Trouble code No trouble 
displayed code 
Recheck trouble code(s) then erase 
l Y 
Basic brake system is normal or not | Recheck trouble symptom | 
[Aroma Normal i No trouble 
E code 
Refer to BR-Troubleshcoting Check trouble codes } oe — 
Trouble code displayed 

Problem is intermittent or was Inspection chart for diagnostic trouble Yy 
repaired and memory was not cleared. codes | Intermittent malfunction | 


* Using the customer problem analysis check sheet for reference, ask the customer as much detail as 
possible about the problem. 


NOTES WITH REGARD TO DIAGNOSIS 
The phenomena listed in the following table are not abnormal. 


System check sound When starting the engine, a thudding sound can sometimes be heard coming 
from inside the engine compartment. This is because the system operation 
check is being performed. 


ABS operation sound 1. Sound of the motor inside the ABS hydraulic unit operation (whine). 
2. Sound is generated along with vibration of the brake pedal (scraping). 


3. When ABS operates, sound is generated from the vehicle chassis due to 
repeated brake application and release 
(Thump : suspension; squeak: tires) 


ABS operation (Long braking |For road surfaces such as snow-covered and gravel roads, the braking distance 
distance) for vehicles with ABS can sometimes be longer than that for other vehicles. 


Accordingly, advise the customer to drive safely on such roads by lowering the 
vehicle speed. 


Diagnosis detection conditions can vary depending on the diagnosis code. When checking the trouble symptom 
after the diagnosis code has been erased, ensure that the requirements listed in "Comment" are met. 


SCAN TOOL CHECK 
1. Turn the ignition switch OFF. 
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2. Connector the Scan tool to the 16P data link connector located the driver's side kick panel. 


3. Turn the ignition switch ON. 

4. Check for DTC using the Scan tool 

5. After completion trouble of the repair or correction of the problem, erase the stored fault codes using the scan 
tool. 

6. Disconnect the Scan tool from the 16P data link connector. 

ABS CHECK SHEET 
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| ector' 
ABS Check Sheet e ia 


Registration No, 


Customer's Name Registration Year 


Date Vehicle 


Brought In Odometer 


/ 


Intermittent [( times a day) 


O ABS does not operate. 


Symptoms O ABS does not operate efficiently. | Intermittent ( times a day) 


ABS Warnin i , l 
Light ABENA O Remains ON O Does nol light up 


Diagnostic 1st Time C Normal Code O Malfunction Code (Code 
Trouble Code 


Check 2nd Time | Normal Code Malfunction Code (Code 


PROBLEM SYMPTOMS TABLE 
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ABS does not operate. Only when 1. -4. are all normal and the problem is still 
occurring, replace the HECU. 
1. Check the DTC reconfirming that the normal code is 
output. 
2. Power source circuit. 


3. Speed sensor circuit. 
4. Check the hydraulic circuit for leakage. 


ABS does not operate intermittently. Only when 1. -4. are all normal and the problem is still 
occurring, replace the ABS actuator assembly. 
1. Check the DTC reconfirming that the system is 
operating to specifications. 
2. Wheel speed sensor circuit. 
3. Stop lamp switch circuit. 
4. Check the hydraulic circuit for leakage. 


Communication with Scan tool is not possible. 1. Power source circuit 
(Communication with any system is not possible) 2. Diagnosis line 


Communication with Scan tool is not possible. 1. Power source circuit 


(Communication with ABS only is not possible) 2. Diagnosis line 


3. HECU 


When ignition key is turned ON (engine OFF), the ABS | 1. ABS warning lamp circuit 
warning lamp does not light up. 2. HECU 
Even after the engine is started, the ABS warning lamp | 1. ABS warning lamp circuit 
remains ON. 2. HECU 


SAUTION 


During ABS operation, the brake pedal may vibrate or may not be able to be depressed. Such phenomena are due 


to intermittent changes in hydraulic pressure inside the brake line to prevent the wheels from locking and is not an 
abnormality. 


ABS Does Not Operate. 
DETECTING CONDITION 


Trouble Symptoms Possible Cause 


Brake operation varies depending on driving conditions and road - Inoperative power source circuit 


surface conditions, so diagnosis can be difficult. However if a normal 
DTC is displayed, check the following probable cause. When the 
problem is still occurring, replace the ABS control module. 


- Inoperative wheel speed sensor circuit 
- Inoperative hydraulic circuit for leakage 
- Inoperative HECU 


INSPECTION PROCEDURES 
DTC INSPECTION 
1. Connect the Scan Tool with the data link connector and turn the ignition switch ON. 
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2. Is the ABS MIL on? 


EA = = = |] 


Check the power source circuit. 
YES 
Read DTC and troubleshoot said DTC. 
CHECK THE POWER SOURCE CIRCUIT. 
1. Disconnect the connector from the ABS control module. 
2. Turn the ignition switch ON, measure the voltage between terminal 18 of the ABS control module harness side 
connector and body ground. 


Specification: approximately B+ 


Is the voltage within specification? 


EA å O Z = = y O 


Check the ground circuit. 


EA = = 


Check the harness or connector between the fuse (10A) in the engine compartment junction block and the 
ABS control module. Repair if necessary. 


CHECK THE GROUND CIRCUIT. 
1. Disconnect the connector from the ABS control module. 
2. Check for continuity between terminals 1,4 of the ABS control module harness side connector and ground point. 
Is there continuity? 
YES 
No further action is required. 


EA O o = ë 


Repair an open in the wire and ground point. 


CHECK THE HYDRAULIC CIRCUIT. 
Refer to the DTC troubleshooting procedures. 
Is the system operating to specifications? 


YES 


Check for DTC troublecodes. 
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EA = = 


Check the hydraulic circuit for leakage. 
CHECK THE HYDRAULIC CIRCUIT FOR LEAKAGE. 
Refer to the hydraulic lines. 
Inspect leakage of the hydraulic lines. 
Is the system operating to specifications? 


YES 
The problem is still occurring, replace the ABS control module. 


EA = = 


Replace the leaking hydraulic lines. 


| ABS Does Not Operate (intermittently). 


DETECTING CONDITION 


Trouble Symptoms Possible Cause 


Brake operation varies depending on driving conditions and road - Inoperative power source circuit 


surface conditions, so diagnosis can be difficult. However if a normal | - Inoperative wheel speed sensor circuit 
DTC is displayed, check the following probable cause. When the 
problem is still occurring, replace the ABS control module. - Inoperative HECU 


- Inoperative hydraulic circuit for leakage 


INSPECTION PROCEDURES 

DTC INSPECTION 

1. Connect the Scan Tool with the data link connector and turn the ignition switch ON. 
2. Is the ABS MIL on? 


NO = = 


Check the wheel speed sensor circuit. 


Read DTC and troubleshoot said DTC. 
CHECK FOR DTC's. 
Refer to the DTC troubleshooting procedures. 
Is the system operating to specifications? 


eS O = _ ë 


Check the stop lamp switch circuit. 


NO = = 


Repair or replace the wheel speed sensor. 
CHECK THE STOP LAMP SWITCH CIRCUIT. 
1. Check that stop lamp lights up when brake pedal is depressed and turns off when brake pedal is released. 
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2. Measure the voltage between terminal 20 of the ABS control module harness side connector and body ground 
when brake pedal is depressed. 


Specification: approximately B+ 


Is the voltage within specification? 


eS = o ëE 


Check for DTC troublecodes. 


EA ç = | 


Repair the stop lamp switch. Repair an open in the wire between the ABS control module and the stop lamp 
switch. 


CHECK THE HYDRAULIC CIRCUIT FOR LEAKAGE. 
Refer to the hydraulic lines. 

Inspect leakage of the hydraulic lines. 

Is the system operating to specifications? 


YES 
The problem is still occurring, replace the ABS control module. 


NO = = 


Replace the leaking hydraulic lines. 


Communication with Scan-Tool is not possible. 
(Communication with any system is not possible) 


DETECTING CONDITION 


Trouble Symptoms Possible Cause 


Possible malfunction in the power supply system (including ground) | - An open in the wire 


for the diagnosis line. - Poor ground 


- Inoperative power source circuit 


INSPECTION PROCEDURES 
CHECK THE POWER SUPPLY CIRCUIT FOR THE DIAGNOSIS 
Measure the voltage between terminal 9 of the data link connector and body ground. 


Specification: approximately B+ 


Is voltage within specification? 


YES 
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Check the ground circuit for the diagnosis. 


EA = = 


Repair an open in the wire. Check and replace fuse (15A) from the engine compartment junction block. 


N ‘a oat | 


CHECK THE GROUND CIRCUIT FOR THE DIAGNOSIS 


Check for continuity between terminal 5 of the data link connector and body ground. 
Is there continuity? 


EA = (‘CCS 


Repair an open in the wire between terminal 5 of the data link connector and ground point. 


Communication with Scan Tool is not possible. 
(Communication with ABS only is not possible) 


DETECTING CONDITION 


Trouble Symptoms Possible Cause 


When communication with Scan Tool is not possible, the cause may | - An open in the wire 


be probably an open in the HECU power circuit or an open in the - Inoperative HECU 
diagnosis output circuit. 


- Inoperative power source circuit 


INSPECTION PROCEDURES 
CHECK FOR CONTINUITY IN THE DIAGNOSIS LINE 
1. Disconnect the connector from the ABS control module. 
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2. Check for continuity between terminals 11 of the ABS control module connector and 1 of the data link 
connector. 
Is there continuity? 


veS 


Check the power source of ABS control module. 


EA = = e] 


Repair an open in the wire. 
CHECK THE POWER SOURCE OF ABS CONTROL MODULE 
1. Disconnect the connector from the ABS control module. 
2. Turn the ignition switch ON, measure the voltage between terminal 18 of the ABS control module harness side 
connector and body ground. 


Specification: approximately B+ 


Is voltage within specification? 


eS ā O = y y O 


Check for poor ground. 


EA = = 


Check the harness or connector between the fuse (10A) in the engine compartment junction block and the 
ABS control module.Repair if necessary. 


CHECK FOR POOR GROUND 
Check for continuity between terminal 5 of the data link connector and ground point. 


YES 
Replace the ABS control module and recheck. 


EA = = R] 


Repair an open in the wire or poor ground. 


When Ignition Key Is Turned ON (engine OFF), The ABS Warning Lamp Does Not Light Up. 
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DETECTING CONDITION 


Trouble Symptoms Possible Cause 


When current flows in the HECU the ABS warning lamp turns from | - Inoperative ABS warning lamp bulb 
ON to OFF as the initial check.Therefore if the lamp does not light - Blown No.2 fuse (10A) in the engine 


up, the cause may be an open in the lamp power supply circuit, a compartment junction block 
blown bulb, an open in the both circuits between the ABS warning 


- Inoperative ABS warning lamp module 
lamp and the HECU, and the inoperative HECU. 


- Inoperative HECU 


INSPECTION PROCEDURES 

PROBLEM VERIFICATION 

Disconnect the connector from the ABS control module and turn the ignition switch ON. 
Does the ABS warning lamp light up? 


YES 


It is normal. Recheck the ABS control module. 


EA = = 


Check the power source for the ABS warning lamp. 
CHECK THE POWER SOURCE FOR THE ABS WARNING LAMP 
1. Disconnect the instrument cluster connector and turn the ignition switch ON. 
2. Measure the voltage between terminal 13 of the cluster harness side connector and body ground. 


Specification: approximately B+ 


Is voltage within specification? 


YES 
Repair bulb or instrument cluster assembly. 


EA = = |] 


Check for blown fuse. 


i 


[17 


20/19/18 


CHECK FOR BLOWN FUSE 
Check continuity of fuse (10A) from the engine compartment junction block. 
Is there continuity? 


YES 


Repair an open in the wire between ABS fuse and 13 of cluster connector. 


NO ee 


Replace the blown fuse. 
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Even After The Engine Is Started, The ABS Warning Lamp Remains ON. 


DETECTING CONDITION 


Trouble Symptoms Possible Cause 


If the HECU detects trouble, it lights the ABS warning lamp while at| - An open in the wire 
the same time prohibiting ABS control. At this time, the HECU - Inoperative instrument cluster assembly 


records a DTC in memory.Even though the normal code is output, - Inoperative ABS warning lamp module 
the ABS warning lamp remains ON, then the cause may be - Inoperative HECU 
probably an open or short in the ABS warning lamp circuit. 


INSPECTION PROCEDURES 
CHECK DTC OUTPUT. 
1. Connect the Scan Tool to the 16P data link connector located behind the driver's side kick panel. 
2. Check the DTC output using Scan Tool. 
Is DTC output? 
YES 
Repair circuit indicated by code output. 


EA °° 8§ 


Check instrument cluster. 
CHECK INSTRUMENT CLUSTER 
Disconnect the cluster connector and turn the ignition switch ON. 
Does the ABS warning lamp remains ON? 


YES 


Replace the instrument cluster. 


NO ee 


Check for short to B+ in the wire. 
CHECK FOR BATTERY VOLTAGE IN THE WIRE 
Check for continuity in the wire between cluster and ABS control module. 
Is there continuity? 


YES 


Replace the ABS control module and recheck. 


EA = = 


Repair an open in the wire between cluster and ABS control module. 
BLEEDING OF BRAKE SYSTEM 
1. Remove the reservoir cap and fill the brake reservoir with brake fluid. 


CAUTION 


If there is any brake fluid on any painted surface, wash it off 
immediately. 


When pressure bleeding, do not depress the brake pedal. 
Recommended fluid........ DOT3 or DOT4 
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2. Connect a clear plastic tube to the brake caliper bleeder plug and insert the other end of the tube into a half filled 
clear plastic bottle. 
3. Connect the scan tool to the data link connector located underneath the dash panel. 


4. Select and operate according to the instructions on the scan tool screen. 


CAUTION 


You must obey the maximum operating time of the ABS motor with the scan tool to prevent the motor 
pump from burning. 

(1) Select Kia vehicle diagnosis. 

(2) Select vehicle name. 

(3) Select Anti-Lock Brake system. 

(4) Select air bleeding mode. 


(5) Press "YES" to operate motor pump and solenoid valve. 


1.6 AJR BLEEDING MODE 


ABS AIR BLEEDING STATUS 


01. SOLENOID VALVE STATUS CLOSE 
02. MOTOR PUMP STATUS OFF 


DO YOU WANT TO START ? 
(PRESS [YES] KEY) 
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(6) Wait 60 sec. before operating the air bleeding again. (If not, you may damage the motor.) 


1,6 AIR BLEEDING MODE 
ABS AIF BLEEDING STATUS 


01. SOLENCID VALVE STATUS OPEN 
02. MOTOR PUMP STATUS ON 


TIME : AUTOMATIC COUNT (1-60 SEC.) 


5. Pump the brake pedal several times, and then loosen the bleeder screw until fluid starts to run out without 
bubbles. Start with bleeder screw furthest away from master cylinder. Then close the bleeder screw. 
6. Repeat step 5 until there are no more bubbles in the fluid for each wheel. 


© Front right Ò Rear right 


\ E 


= From lett 2 Rear lett 


7. Tighten the bleeder screw. 


Bleed screw tightening torque: 
7~13 Nm (0.7 ~1.3 kgf-m, 5.1 ~ 9.4 lb-ft) 


DIAGNOSTIC TROUBLE CODE CHART(DTC) 
e : MIL ON o : MIL OFF 


nie Warning lamp 
ipti condition 
CODE Trouble description : Ete. 


C1101 | Battery voltage high 
C1102 | Battery voltage low 


C1200 | Wheel speed sensor front-LH open/short 


C1201 Wheel speed sensor front-LH range / performance / 
intermittent 


C1202 | Wheel speed sensor front-LH invalid/no signal 
C1203 | Wheel speed sensor front-RH open/short 


C1204 Wheel speed sensor front-RH range / performance / 
intermittent 
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C1205 | Wheel speed sensor front-RH invalid/no signal o/e ° ° 
C1206 LH open/short 


Wheel speed sensor rear-LH range / performance / 


s 
© 
. — 
4 
O 
Q 
[on 
Dn 
Q 
i=) 
Dn 
© 
en 
ion} 
Q 
5 
i] 
O O 
s kod 
e e 


C1207 


5 


C1208 
C1209 


Sipe 
e 


Wheel speed sensor rear-LH invalid/no signal 


Wheel speed sensor rear-RH open/short 


Wheel speed sensor rear-RH range / performance / 


C1210 


5 


C1211 
C1213 


e; 
meii, 
e 


RH invalid/no signal 


O 
e 


Wheel speed frequency error 
C1235 | Primary pressure sensor-electrical 
C1237 | Primary pressure sensor-signal 
C1260 | Steering angle sensor-signal 


C1261 | Steering angle sensor not calibrated 


C1274 | Longitudinal G sensor error 


C1275 _ | Longitudinal G sensor Range/Performance error 


C1282 
C1283 
C1503 
C1513 
C1604 
C1605 
C1611 
C1612 
C1616 
C1623 
C1625 
C1626 
C1627 


Yaw rate & lateral G sensor-electrical 
Yaw rate & lateral G sensor-signal 
ESC switch error 

Brake switch error 

ECU(brake system) hardware error 
CAN hardware error 

N time-out EMS 

CAN time-out TCM 

CAN bus off 

CAN time-out SAS 

CAN time-out ESC 

Implausible Control 

CAN time-out 4WD 


C1702 | Variant Coding 


C2112 | Valve relay error 

C2308 | Front-LH Valve error (Inlet valve) 
C2312 | Front-LH Valve error (Outlet valve) 
C2316 
C2320 


Front-RH Valve error (Inlet valve) 
Front-RH Valve error (Outlet valve) 


Q = 
> 
oO 
O 
Q, 
isi 
© 
© 
[oN 
& 
5 
6 
tet 
a 
8 
Li 
O 
Meia Ming 
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C2324 | Rear-LH Valve error (Inlet valve) ° ° 
C2328 | Rear-LH Valve error (Outlet valve) 


e 
co 
2332 Perl 3 
En 
Lae 


C2336 | Rear-RH Valve error (Outlet valve) 


C2366 |USVI1 error 


C2370 |USV2 error 


C2372 |HSVI1 error 
C2374 |HSV2 error 


Brake System > ABS(Anti-Lock Brake System) > ABS Control Unit > Components and Components 
Location 


COMPONENTS 
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© 


9 
S 9 
"i F 


5.9 ~ 9.8 (0.6 ~ 1.0, 4.3 ~ 7.2) 


| TORQUE : Nm (Kgf.m, Ib-ft) 


1. Front - right tube 5. Master cylinder tube2 
2. Rear - left tube 6. Master culinder tube1 
3. Rear - right tube 7. ABS control module connecter (26P) 
4. Front - left tube 8. ABS control module (HECU 
Brake System > ABS(Anti-Lock Brake System) > ABS Control Unit > Repair procedures 
REMOVAL 


1. Disconnect the battery(-) terminal. 
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2. Disconnect the brake tubes from the HECU. 


Tightening torque Nm (kgf.m, lb-ft): 
5.9 ~ 9.8 (0.6 ~ 1.0, 4.3 ~ 7.2) 


3. Disconnect the HECU connector. 
4. Remove the HECU by loosening the bracket mounting bolts. 


Tightening torque Nm (kgf.m, lb-ft): 
16.7 ~ 25.5 (1.7 ~ 2.6, 12.3 ~ 18.8) 


CAUTION 


e Never attempt to disassemble the HECU. 


e The HECU must be protected during storage and transport, and must not be subjected to excessive 
shock. 


INSTALLATION 


1. Installation is the reverse of removal. 
2. After installation, bleed the brake system. (Refer to ABS bleeding) 


Brake System > ABS(Anti-Lock Brake System) > Front Wheel Speed Sensor > Components and 
Components Location 


COMPONENTS 
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1. Front wheal speed sensor 


Brake System > ABS(Anti-Lock Brake System) > Front Wheel Speed Sensor > Repair procedures 
INSPECTION 


Page 65 of 259 
1. Measure the output voltage between the terminal of the wheel speed sensor and the body ground. 


CAUTION 


In order to protect the wheel speed sensor, when measuring output voltage, a 75Q. resistor must be used 
as shown. 


Wheel sensor 


any. 


Tona whe 


Oscilloscope 


2. Compare the change of the output voltage of the wheel speed sensor to the normal change of the output voltage 
as shown below. 


A. V_low: 0.44 V ~ 0.63 V 
B. V_high : 0.885 V ~ 1.26 V 
C. Frequency range : 1~2,500 Hz 


Brake System > ABS(Anti-Lock Brake System) > Rear Wheel Speed Sensor > Components and 
Components Location 


COMPONENTS 
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1. Rear wheel speed sensor 


Brake System > ABS(Anti-Lock Brake System) > Rear Wheel Speed Sensor > Repair procedures 


INSPECTION 
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1. Measure the output voltage between the terminal of the wheel speed sensor and the body ground. 


CAUTION 


In order to protect the wheel speed sensor, when measuring output voltage, a 75Q. resistor must be used 
as shown. 


any. 


Tona whe 


Oscilloscope 


2. Compare the change of the output voltage of the wheel speed sensor to the normal change of the output voltage 
as shown below. 


A. V_low: 0.44 V ~ 0.63 V 
B. V_high : 0.885 V ~ 1.26 V 
C. Frequency range : 1~2,500 Hz 


Brake System > ESP(Electronic Stability Program) System > Schematic Diagrams 


ESC circuit DIAGRAM(1) 
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ESC circuit DIAGRAM(2) 
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HOT AT ALL TIMES HOT AT ALL TIMES 


PHO 
24 


See Stop Lamps S2 0144-4 
(SHaez7.1) 


OEE. 


DATA LINK 
CONNECTOR 


1] los 


IYA 


- MULTIPURPOSE 
EA CHECK CONNECTOR 
[PHOTO 11] 


ESC HECU CONNECTOR INPUT / OUTPUT 


[lels | 4] iaoa aesa saie # [e182 
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Specifications Conditions 
Pee teens 
mean | er 
Supply voltage(Pump) 
Battery voltage Always 
Supply voltage(Valve) 
26 Wheel sensor voltage(FL) 
le al Wheel sensor voltage(FR) 
Battery voltage 
1 See Wheel sensor voltage(RL) 
E Wheel sensor voltage(RR) 
Wheel sensor signal(FL) 
Wheel sensor signal(FR) Voltage(High) : 0.89~1.26 V 
Hee al Wheel sensor signal(RR) 
Voltage(High) : 0.8 * IG ON more | SCAN TOOL 
e Diagnsis Tapiivouppur Voltage(Low) : 0.2 * IG ON lower ne 


Ignition Battery voltage KEY | KEY ON/OFF | OFF 
Voltage(High) : 0.6 * IG ON more 
x ESC Passive switch Voltage(Low): 0.4" 1G ON lower Switch ON/OFF 
Voltage(High) : 4.1 V more 
Yaw Rate Sensor Test Volazel aw) Si Wlows: IG ON 
Y 
18 ee 2.464 V ~ 2.536 V IG ON 
Reference 


Yaw Rate Sensor Signal Offset voltage :2.5 V 
range : 0.35 V ~ 4.65 V(-100 ~ 100 
°/s) 


Offset voltage :2.5 V 
Acceleration Sensor Signal | range : 0.35 V ~ 4.65 V(-1.8 g~ 1.8 


g 
Yaw Rate Sensor Ground GND LEVEL 


not communicating:2.5 + 0.5 V 
35 CAN High communication : 


: — 
RAKE voltage(High) : 0.8 * IG ON more BRAKE 
R E SVE voltage(Low) : 0.3 * IG ON lower ON/OFF 
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Brake System > ESP(Electronic Stability Program) System > Description and Operation 


description of ESC 

Optimum driving safety now has a name : ESC, the Electronic Stability Control. 

ESC recognizes critical driving conditions, such as emergency reactions in dangerous situations, and stabilizes the 
vehicle by wheel-individual braking and engine control intervention with no needfor actuating the brake or the gas 
pedal. 

ESC adds a further function known as Active Yaw Control (AYC) to the ABS, TCS, EBD and ESC functions. 
Whereas the ABS/TCS function controls wheel slip during braking and engine control intervention. 

This is achieved by wheel individual brake intervention and adaptation of the momentary engine torque with no need 
for any action to be taken by the driver. 

ESC essentially consists of three assemblies : the sensors, the electronic control unit and the actuators. 

Of course, the stability control feature works under all driving and operating conditions. Under certain driving 
conditions, the ABS/TCS function can be activated simultaneously with the ESC function in response to a command 
by the driver. 

In the event of a failure of the stability control function, the basic safety function, ABS, is still maintained. 


Driving force control 


5 Se oe 


TCS 


— 


S 


P 
ESC E E ESC 
ne S EÝ S i 
Drift-aut Yaw-moment 
= l 
Control Control 
ZN j 
[ai] 


Brake force control 


DESCRIPTION OF ESC CONTROL 

ESC system includes ABS/EBD, TCS and AYC (Active yaw control) function. 

ABS/EBD function : The ECU changes the active sensor signal (current shift) coming from the four wheel sensors to 
the square waveform. By using the input of above signals, the ECU calculates the vehicle speed and the acceleration 
& deceleration of the four wheels.And, the ECU judges whether the ABS/EBD should be actuated or not. 

TCS function prevents the wheel slip of drive direction by adding the brake pressure and engine torque reduction via 
CAN communication.TCS function uses the wheel speed sensor signal to determine the wheel slip as far as ABS 
function. 

AYC function prevents unstable maneuver of the vehicle. To determine the vehicle maneuver, AYC function uses the 
maneuver sensor signals(Yaw Rate Sensor, Lateral Acceleration Sensor, Steering Wheel Angle Sensor).If vehicle 
maneuver is unstable (Over Steer or Under Steer), AYC function applies the brake pressure on certain wheel, and 
send engine torque reduction signal by CAN. 
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After the key-on, the ECU continually diagnoses the system failure. (self-diagnosis)If the system failure is detected 


the ECU informs driver of the system failure through the BRAKE/ABS/ESC warning lamp. (fail-safe warning) 


Master cylinder 


Pressure sensor 


Steering whee! 
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VARIANT CODING 


The HECU is programmed with a variant code based on the vehicle powertrain configuration. This variant code is 
used to determine the appropriate ESC calculations. Variant code programming should be performed whenever an 


HECU is replaced. 


Vehicle 


pretest PCM(TCM) 


ESC-ECU 


EEPROM 


PROCEDURE OF VARIANT CODING 
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1. Connect the scan tool to the data link connector located underneath the dash panel. Turn ign key to the ON 
position 
2. Select vehicle name. 
3. Select ANTI-LOCK BRAKE SYSTEM. 
4. Select the variant coding. 


1. KIA VEHICLE DIAGNOSIS 
MODEL : BLFIL 
SYSTEM ; ANTI-LOCK BRAKE SYSTEM 


ACTUATION TEST 

. SIMU - SCAN 

. AIR BLEEDING MODE 

. SOLENOID VALVES TEST 
IDENTIFICATION CHECK 

. STEERING ANGLE SENSOR 
VARIANT CODING 


DATA SETUP(UNIT CONV.) 


5. Follow the next procedure according to the comment . 


1,10 VARIANT CODING 


* AIM 
THIS FUNCTION RESET VARIANT CODE 
AND INPUT THE NEW ONE IN EST. 
PERFORM THIS FUNCTION WHEN YOU 


REPLACE USED ESC FROM OTHER 
VEHICLE OR OCCUR C1702 WITH 
MIL ON{ESC/EBD/ABS) 


IF YOU READY, PRESS [ENTER] KEY. 


6. Confirm the condition , and then push the "REST". 
| 1.10 .VARIANT CODING 


VARIANT CODING 


IG, KEY ON 


CONTIN ENGINE STOP 


PRESS [REST], IF YOU ARE READY ! 


REST 


7. If the procedure is finished, the screen is displayed as shown below. 


1.10 . VARIANT CODING 


VARIANT CODING 


Ac Ae se AL 


CALIBRATION COMPLETION! 
TURN IG.KEY OFF AND ON 2TIMES, 


I 
PRESS [REST], IF YOU ARE READY ! 


8. IGN off. 
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9. IGN on. 
10. The variant coding is completed. 


AUTION 


e If the warning lamp(ESC, EBD, ABS) is illuminated, follow the "Variant coding" again. 


e For the vehicle equipped 4WD, delete the DTC(s) memorized in 4WD ECU when variant coding is 
completed. 


INPUT AND OUTPUT DIAGRAM 


input ESC HECU Output 
Active Wheel 
speed sensor Hydraulic unit 
(FL) -Intergrated with HECU 
Active Wheel 
speed sensor 
(FR) 
Active Wheel 
ESC Control 
speed sensor 
(AL) Warning Lamp 
o (ABS, EBD, ESC) 
Active Whsel 
speed sensor 
{RR} 
ABS Control 
Steering Wheel Diagnosis 
Angle sensor K Line 
Yaw-rate & Lateral TCS Control 2 - 
=unction Lam 
Acceleration sensor p 
(ESC) 
Master cylinder 
pressure sensor 
@ Primary 
© Secondary Wheel speed 
sensor output 
Brake switch 
i f CAN 
FSC OFF switch PCM(ECM&TCM) 
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ESC OPERATION MODE 


1.STEP 1 
The ESC analyzes the intention of the driver. 


Position of steering wheel 
+ Vehicle speed o’ ECU decides the intention of the driver. 
+ Acceleration pedal 


2. STEP 2 
It analyzes the movement of the ESC vehicle. 


Vehicle rotation speed 


— > ECU decides movement of the ESC vehicle. 
+ Operated power to the side 


3. STEP 3 
The HECU calculates the required strategy, then actuates the appropriate valves and sends torque control 
requests via CAN to maintain vehicle stability. 
ESC OPERATION MODE 
1. ESC Non-operation-Normal braking. 


High pressure 
Inlet valve(EV) | Outlet valve(AV) | Pilot valve(USV) | switch Pump motor 
valve(HSV) 


a 
| 
MC2 MCI g 


> HSVv2 P usve P USVI HSV1 
| Egizi SUL 
zll ° a PULE 
P P 
sRP2 2 sRP1 
or s 
P LREV P AFEV P LFEV P prey 
I] nm &AVR2 p nn mn AVRI $ 
r ~ Pa A2 D - Fa d -| | Ad d 
d a ds a 
AFAV | RRAV 
ji Li “> Mea Di 
“shi Ge 4 UN 
& UAV X LFAV ; 
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EV : Inlet Valve 

AV : Outlet Valve 

LR : Rear left wheel 
RF : Front right wheel 


LF : Front left wheel 

RR : Rear right wheel 

PE : Pump motor 

USV : Pilot Valve 

HSV : High pressure Switch Valve 


2. ESC INCREASE MODE 


High pressure 
Inlet valve(EV) | Outlet valve(AV) | Pilot valve(USV) | switch Pump motor 
valve(HSV) 
. N(M i 


© = | (LF RR 
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NOTE 


EV : Inlet Valve 

AV : Outlet Valve 

LR : Rear left wheel 
RF : Front right wheel 


LF : Front left wheel 

RR : Rear right wheel 

PE : Pump motor 

USV : Pilot Valve 

HSV : High pressure Switch Valve 


3. ESC HOLD MODE ( FR is only controlled.) 


High pressure 
Inlet valve(EV) | Outlet valve(AV) | Pilot valve(USV) | switch Pump motor 
valve(HSV) 
; N(M i 


SaM il 

co | | 

pE. C1 

MC o- N | 


Ô HSV? © usve 7 usv1 
| 


“tin ÉGE tiki 4e 
: O z ; — 


| ČA 
o RFEV LFEV RREV 


CHE ee ae 


L 


| T BRA i 
A ia g Di 


© LFAV 


RF | { LF) © 
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NOTE 


EV : Inlet Valve 

AV : Outlet Valve 

LR : Rear left wheel 
RF : Front right wheel 


LF : Front left wheel 

RR : Rear right wheel 

PE : Pump motor 

USV : Pilot Valve 

HSV : High pressure Switch Valve 


4. ESC DECREASE MODE (FR is only controlled) 


High pressure 
Inlet valve(EV) | Outlet valve(AV) | Pilot valve(USV) | switch Pump motor 
valve(HSV) 
. N(M i 


RREV 
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EV : Inlet Valve 

AV : Outlet Valve 

LR : Rear left wheel 

RF : Front right wheel 

LF : Front left wheel 

RR : Rear right wheel 

PE : Pump motor 

USV : Pilot Valve 

HSV : High pressure Switch Valve 


ani d = 
RE y ‘ 
ee g 
fr {Fe B eth S 
TE Ej Ri ae ga > = 
mpeg J Jee - 
(2 GH we ME ATE 
Rey ? 3 pia ka 
| | 
BRAKE ; EBD 
ABS 
ESC/ESC OFF 
ABS Warning Lamp module 


The active ABS warning lamp module indicates the self-test and failure status of the ABS .The ABS warning lamp 
may be on: 
- During the initialization phase after IGN ON. (continuously 3 seconds). 
- In the event of inhibition of ABS functions by failure. 
- During diagnostic mode. 
- When the ECU Connector is separated from ECU. 
EBD/PARKING BRAKE WARNING LAMP MODULE 
The active EBD warning lamp module indicates the self-test and failure status of the EBD. However, in case the 
Parking Brake Switch is turned on, the EBD warning lamp is always turned on regardless of EBD functions. The 
EBD warning lamp shall be on: 
- During the initialization phase after IGN ON. (continuously 3 seconds). 
- When the Parking Brake Switch is ON or brake fluid level is low. 
- When the EBD function is out of order . 
- During diagnostic mode. 
- When the ECU Connector is separated from ECU. 
ESC Warning Lamp (ESC system) 
The ESC warning lamp indicates the self-test and failure status of the ESC. 
The ESC warning lamp may be turned on under the following conditions : 
- During the initialization phase after IGN ON. (continuously 3 seconds). 
- In the event of inhibition of ESC functions by failure. 
- When driver turn off the ESC function by on/off switch. 
- During diagnostic mode. 
ESC Function Lamp (ESC system) 
The ESC function lamp indicates the self-test and operating status of the ESC. 
The ESC Function lamp operates under the following conditions : 
- During the initialization phase after IGN ON. (continuously 3 seconds). 
- When the ESC control is operating. (Blinking - 2Hz) 
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ESC On/Off Switch (ESC system) 

The ESC On/Off Switch shall be used to toggle the ESC function between On/Off states based upon driver input. 
The On/Off switch shall be a normally open, momentary contact switch. 

Initial status of the ESC function is on and the switch is used to request an ESC status change. 


Brake System > ESP(Electronic Stability Program) System > Components and Components Location 


COMPONENTS 


i 14 LET 


BRAKE / EBD 
Yaw-late & lateral G sensor 


ESC/ESC OFF 


Steering wheel 


J 
A j 
SP f k +7 angle sensor 
(re) ee, 


Ye. 


Rear wheel speed sensor 


ESC Control 


module(HECU) Front wheel speed sensor 
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Brake System > ESP(Electronic Stability Program) System > Troubleshooting 


FAILURE DIAGNOSIS 

1. In principle, ESC and TCS controls are prohibited in case of ABS failure. 

2. When ESC or TCS fails, only the failed system control is prohibited. 

3. However, when the solenoid valve relay should be turned off in case of ESC failure, refer to the ABS fail-safe. 
4. Information on ABS fail-safe is identical to the fail-safe in systems where ESC is not installed. 
MEMORY OF FAIL CODE 

1. It keeps the code as far as the backup lamp power is connected. (O) 

2. It keeps the code as long as the HCU power is on. (X) 
FAILURE CHECKUP 

1. Initial checkup is performed immediately after the HECU power on. 

2. Valve relay checkup is performed immediately after the IG2 ON. 

3. It executes the checkup all the time while the IG2 power is on. 

4. Initial checkup is made in the following cases. 

(1) When no failure is detected 


(2) When ABS and ESC are not in control. 

(3) Initial checkup is not made after ECU power on. 

(4) If the vehicle speed is over 8 km/h(5 mph) when the brake lamp switch is off. 
(5) When the vehicle speed is over 40 km/h(24.9 mph). 


5. Though, it keeps on checkup even if the brake lamp switch is on. 

6. When performing ABS or ESC control before the initial checkup, stop the initial checkup and wait for the HECU 
power input again. 

7. Judge failure in the following cases. 
(1) When the power is normal. 


(2) From the point in which the vehicle speed reaches 8 km/h(5.0 mph) after HECU power on. 


COUNTERMEASURES IN FAIL 

1. Shut the system down and perform the following actions and wait for HECU power OFF. 

2. Turn the valve relay off. 

3. Do not perform any ABS/TCS/ESC functions until normal operating condition is restored. 
WARNING LAMP ON 

1. ABS warning lamp turns on when ABS is malfunctioning. 

2. ESC operation lamp turns on when ESC is malfunctioning. 
When power voltage and valve relay voltage are abnormal, input/output related failure judgment is not made. 


Brake System > ESP(Electronic Stability Program) System > Yaw-rate and Lateral G Sensor > 


Description and Operation 


DESCRIPTION 

1. The yaw-rate & lateral G sensor is applied for the ESC system. 

2. The yaw-rate is the angular velocity, when a vehicle turns a comer, and the lateral G is the acceleration to move a 
vehicle out of the way when cornering. 

3. The sensor is located in the crash pad lower floor on vehicle. 
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SPECIFICATION 


Description 
Nominal supply voltage Luseisy | 
Supply voltage range i a ae 
Supply current 
Reference Voltage Output Typ. 2.5 V 


l -40 ~ 85°C 
Operating temperature range (-40 ~ 185°F) 
Yaw-late sensor Min.100 °/s Typ. 111 °/S 
Measurement wmn 
range -w direction, ri 
sac ia ee i E = 


Offset (within life,within operating 
temperature) 


Upper cut-off frequency 


Lateral G sensor 
Measurement turn 
tum 


A~4% 


Offset (within life,within operating 
temperature) 


Upper cut-off frequency 


OUTPUT CHARACTERISTIC 


-0.09 ~ 0.09 g 
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5 al 3 
voutinv Å 


Vout in V A 


Upper limitation Upper limitation 
4.5 4.5 


Yaw-rate w in’/s Acceleration a ing 


CIRCUIT DIAGRAM (YAW-RATE & LATERAL G SENSOR) 


IGN 


37 

Yawrate reference 18 
GND 

20 


Lateral G sensor signal 


[Yaw-rate & lateral G sensor connector] 


Yaw-rate sensor signal 


Yaw-rate & lateral G sensor ESC HECU 


Brake System > ESP(Electronic Stability Program) System > ESP OFF Switch > Description and 
Operation 
DESCRIPTION 


1. The ESC OFF switch is for the user to turn off the ESC system. 
2. The ESC OFF lamp is on when ESC OFF switch is engaged. 


Brake System > ESP(Electronic Stability Program) System > ESP OFF Switch > Repair procedures 


INSPECTION 
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1. Remove the ESC OFF switch from the switch panel on the crash pad of the driver's side. 


2. Check the continuity between the switch terminals as the ESC OFF switch is engaged. (Refer to circuit diagram) 


Brake System > ESP(Electronic Stability Program) System > Steering Angle Sensor > Description and 
Operation 


DESCRIPTION 

GENERAL DATA 

The steering angle speed sensor detects the angle of the steering wheel in order to which direction a user chooses. 
MEASURING PRINCIPLE 

A non contact, analog angle sensor carrying out absolute measuring by the use of the Anisotropic-Magneto- 
Resistive effect (AMR).Measuring of the absolute angle by means of a toothed measuring gear with magnetic 
properties in combination with different ratios. Corresponding AMR elements that change their electrical resistance 
according to the magnetic field direction detect the angle position of the measuring gears.A micro-controller decodes 
the measured voltage signals after A/D converting with the help of a mathematical function. Output of the digital 
angle value and velocity via CAN-interface. 

SPECIFICATION 


Operating voltage 


l -40 ~ 85 °C 
Operating temperature (-40 ~ 185°F) 
Steering angle velocity 


Connection delay time 
Reverse voltage 


gle 
Measuring 
velocity 


Nonlinearity angle -2.5 ° ~ +2.5 ° 
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Hysteresis angle 0°~5° 


CIRCUIT DIAGRAM( STEERING WHEEL SPEED ANGLE SENSOR) 


Steering wheel angle sensor ESC HECU 
TA 
IG | 2 M IGN 
GND |1 15 
High |3 35 
Low |4 14 
| 
L A 


STEERING ANGLE SENSOR (SAS) calibration 
1. PURPOSE OF calibration 
A. On vehicle control, an ESC analyzes the intention of the driver. 
B. An ESC recognizes a steering angle which a driver rotates through the steering angle sensor. 


C. A steering angle sensor used in ESC adjusts 0° setting of steering wheel through K-line or CAN 
communication. 
2. STEERING ANGLE SENSOR (SAS) CALIBRATION METHOD 


(1) Align the wheel to the straight line. (steering wheel < + 5° ) 
ex) Perform the wheel alignment first. 
Align the wheel to the straight line. 
A driver moves the vehicle to the front and back about 5 meters twice or three times. 


(2) Connect Scan tool to the vehicle. 
(3) Select Brake system. 


(4) Select Steering angle sensor(SAS) calibration. 


1. KIA VEHICLE DIAGNOSIS 


MODEL : BLFIL 


SYSTEM ; ANTI-LOCK BRAKE SYSTEM 


DIAGNOSTIC TROUBLE CODES 
CURRENT DATA 

FLIGHT RECORD 

ACTUATION TEST 

SIMU-SCAN 

AIR BLEEDING MODE 
IDENTIFICATION CHECK 


aIRREBR 


(5) Perform the Steering angle sensor(SAS) calibration. 


1.9 STEERING ANGLE SENSOR 


* AIM 
THIS FUNCTION RESET THE SAS 
VALVE TO ZERO-SET 
PERFORM THIS FUNCTION WHEN 
YOU REPLACE SENSOR OR 
STEERING COLUMN 


IF YOU READY, PRESS [ENTER] KEY. 


(6) Perform the procedure continuously. 


1.9 STEERING ANGLE SENSOR 


STEERING ANGLE SENSOR 


STRAIGHTEN THE FRONT TIRE, 

AND ARRANGE THE STEERING 
CONDITION [WHEEL AT THE CENTER 

POSITION 

IG.KEY ON, ENGINE STOP 


PRESS [REST], IF YOU ARE READY! | 


(7) The procedure is finished. Push the "ESC" key. 


1.9 STEERING ANGLE SENSOR 


STEERING ANGLE SENSOR 
STRAIGHTEN THE FRONT TIRE, 


CALIBRATION COMPLETION! 
PRESS [ESC] KEY 


or CTY, TO 


PRESS [REST], IF YOU ARE READY! | 


(8) Scanner OFF. 


(9) Remove the scanner from the vehicle. 
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(10) Confirm the Steering angle sensor(SAS) calibration as driving the vehicle.(turn left once, turn right once) 
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Brake System > ESP(Electronic Stability Program) System > Steering Angle Sensor > Components and 
Components Location 


COMPONENT LOCATION 


Brake System > Troubleshooting > C1101 


COMPONENT LOCATION 


General Description 

The ABS ECU(Electronic Control Unit) checks the battery voltage to and alternator output voltage determine, as a 
safety issue, whether the ABS system can operate normally or not. The normal battery voltage range is essential for 
controlling the ABS system as intended. 


DTC Description 

The ABS ECU monitors battery voltage and alternator output voltage by reading the value of voltage. When the 
voltage is higher than the expected normal value, this code is set, and the ABS/EBD/ESC functions are prohibited. If 
the voltage recovers, to within normal operating ranges, then the controller returns to normal operation as well. 


DTC Detecting Condition 
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DTC Strategy | ° Battery Voltage Monitoring 


ere e Continuous (Over voltage faults will be always stored.) 


e When ign V is higher than 16.8 V. 
- If the voltage is recovered to 16.7 V, the controller returns to 
normal state. 


Enable e Poor connection in 


iti ower supply circuit 
poration - The monitored supply voltage is filtered and limited to a rise ae +) A 


time of 4 volts per second. 


e The ABS/EBD/ESC functions are inhibited. 
- The proper function of valves and return pump is not 
Fail Safe guaranteed. 
¢ The ABS/EBD/ESC warning lamps are activated. 
e The supply voltage to wheel speed sensor is interrupted. 


e Inoperative Alternator 


Monitor Scantool Data 

1. Connect scantool to Data Link Connector(DLC) 

2. Engine "ON". 

3. Monitor the "BATTERY VOLTAGE" parameter on the scantool. 


Specification : Approx. Below. 16.7 V 


BATTERY VOLTAGE 

WHEEL SPD SNSOR-FL 
WHEEL SPD SNSOR-FR 
WHEEL SPD SNSOR-RL 
WHEEL SPD SNSOR-RR 


ABS WARNING LAMP 


Fig 1) Test Condition : Ignition “ON* & Engine "ON" Normal Data 


4. Is parameter displayed within specifications? 
YES 
Fault is intermittent caused by poor connection in power harness (IGN+) and/or HECU's connector or was 
repaired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor connection, 
bending, corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to 
"Verification Of Vehicle Repair" procedure. 


EA = = | 


Go to "W/Harness Inspection" procedure. 
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Terminal & Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals condition. Faults can 
also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
| NO M 
Confirm the DTC status at another system to be able to confirm C1101 or DTC code related to over voltage. 
If there isn't C1101 code at another system, Go to "Power Circuit Inspection" procedure. 
If there is C1101 or DTC code related to over voltage at another system, Go to "Alternator Output Voltage 
Inspection" procedure. 
Alternator Output Voltage Inspection 
1. Engine "ON". 
2. Measure voltage between the battery terminal(+) and the battery terminal(-) with maintaining ENG RPM 2,500RF 
(idle).over 2 minutes. 


Specification : Below. 16.7 V 


Battery 


1. Battery Terminal(+) 
2 Battery lerminal(-) 


3. Is the measured voltage within specifications? 


YES 
Go to "Power Circuit Inspection" procedure. 
| NO 
Check that the tension of driving belt, ENG RPM, fuse, terminal of battery, all terminals of alternator are in 
good condition and Check for damaged harness and poor connection between alternator and battery. If OK 
repair or replace alternator and then go to "Verification Of Vehicle Repair" procedure. 
Power Supply Circuit Inspection 
1. Engine "ON". 
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2. Measure voltage between the battery terminal(+) and terminal "28(ESC), 18(ABS)" of the HECU harness 
connector. 


Specification : Approx. below 0.2 V 


<ESC HECU> 
v LL <ABS> 
| - 18. IGNITION{+) 
v2 aja G 
B es <ESC> 
Í 28. IGNITION{+) 


i es 
BATTERY 


3. Is the measured voltage within specifications? 


YES 
Go to "Ground Circuit Inspection" procedure. 


EA = = = |] 


Check for damaged harness and poor connection between the battery terminal(+) and terminal "28(ESC), 
18(ABS)" of the HEC Uharness connector. Repair as necessary and then go to "Verification Of Vehicle Repair" 
procedure. 


Ground Circuit Inspection 

1. Ignition "OFF". 

2. Disconnect HECU connector. 

3. Measure resistance between terminal "4" of the HECU harness connector and chassis ground. 


Specification : Approx. below 1 Q 


<ESC HECU> 


<ABS, ESC> 


kI 7 N 
' h 4. Ground 


pas 


TETONS arara 


aede eede lele Telele ]e]e] 


L7 


4. Is the measured resistance within specifications? 
YES 


Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification of Vehicle Repair" procedure. 


EA = = |] 


Check for damaged harness and poor connection between terminal "4" of the HECU harness connector and 
chassis ground. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 


Page 91 of 259 


After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 


eS ee 


Go to the applicable troubleshooting procedure. 


EA O = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C1102 


COMPONENT LOCATION 


General Description 

The ABS ECU(Electronic Control Unit) checks the battery voltage to and alternator output voltage determine, as a 
safety issue, whether the ABS system can operate normally or not. The normal battery voltage range is essential for 
controlling the ABS system as intended. 


DTC Description 

The ABS ECU monitors the battery voltage and alternator output voltage by reading the value of voltage. When the 
voltage is lower than the expected normal value, this code is set. The ABS/ESC functions are prohibited and the 
EBD function is allowed on LOW VOLTAGE CONDITION, the ABS/EBD/ESC functions are prohibited on 
UNDER VOLTAGE CONDITION. If the voltage recovers, to within normal operating ranges, then the controller 
returns to normal operations as well. 


DTC Detecting Condition 
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Item Detecting Condition 
DTC Strategy e Battery Voltage Monitoring 


e When ign V is lower than 9.3 V outside ABS/ESC 
control. 


e When ign V is lower than 9.2V inside ABS/ESC control. 
- If IGN voltage is recovered to 9.6 V, the system 
recovers to normal state. 

- The monitored supply voltage is filtered and limited to a 
rise time of 4 volts per second. 


Enable 
Conditions 


Fail Safe | © Tre ABS/ESC functions are inhibited. ° Poor connection in 
afe 
j e The ABS/ESC warning lamps are activated. i cnet 


e When ign V is lower than 7.7V. e Inoperative Alternator 
-If IGN voltage is recovered to 7.8V, the system recovers 
to normal state. 
- The monitored supply voltage is filtered and limited to a 
Enable rise time of 4 volts per second. 
Under voltage faults are only entered in the EEPROM if 
the vehicle speed is > 6km/h. 
If FSA test detect under voltage. this will have entered, 
because no vehicle speed is available during test. 
FSA test : fail save circuit test 


Fail Saf e The ABS/EBD/ESC functions are inhibited. 
a E The ABS/EBD/ESC warning lamps are activated. 


Monitor Scantool Data 

1. Connect scantool to Data Link Connector(DLC) 

2. Engine "ON". 

3. Monitor the "BATTERY VOLTAGE" parameter on the scantool. 


e Battery discharge 


Specification : Above. 9.6 V 


1.2 CURRENT DATA 85/37 


BATTERY VOLTAGE 14.2 U 
WHEEL SPD SNSOR-FL 
WHEEL SPD SNSOR-FR 
WHEEL SPD SNSOR-RL 
WHEEL SPD SNSOR-RR 


ABS WARNING LANP 
EBD WARNING LAMP 
ESP WARNING LAMP 


Fig 1) Test Condition : Ignition “ON" & Engine "ON". Normal Data 
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4. Is parameter displayed within specifications? 


YES 
Fault is intermittent caused by poor connection in power harness (IGN+) and/or HECU's connector or was 
repaired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor connection, 
bending, corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to 
"Verification Of Vehicle Repair" procedure 


EA = = = |] 


Go to "W/Harness Inspection" procedure. 


Terminal & Connector Inspection 
1. Many malfunctions in the electrical system are caused poor harness(es) and terminals condition. Faults can also 
be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
EA O = 
Go to "Alternator Output Voltage" procedure. 
Alternator Output Voltage Inspection 
1. Engine "ON". 
2. Measure voltage between the battery terminal(+) and the battery terminal(-) with maintaining ENG RPM 2,500RF 
(idle) over 2 minutes. 


Specification : Above. 9.6 V 


Battery 


1. Battery Terminal(+) 
2. Battery Terminal(-) 


3. Is the measured voltage within specifications? 
YES 
Go to "Power Circuit Inspection" procedure. 
| NO = = 
Check that the tension of driving belt, ENG RPM, fuse, terminal of battery, all terminals of alternator are in 
good condition and check for damaged harness and poor connection between alternator and battery. If OK 
repair or replace alternator and then go to "Verification Of Vehicle Repair" procedure. 
Power Circuit Inspection 
1. Ignition "OFF" 
2. Disconnect HECU connector. 
3. Ignition "ON" & Engine "OFF". 
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4. Measure voltage between terminal "28(ESC), 18(ABS)" of the HECU harness connector and chassis ground. 


Specification : Approx. B+ 


<ESC HECU> 
m <ABS> 
18, IGNITION (+) 
TESEI 
| | 
- <EStC> 
Lr 


28, IGNITIGN(+) 


5. Is the measured voltage within specifications? 


eS = = ë 


Go to "Ground Circuit Inspection" procedure. 


EA ç ë = = 
Check for damaged harness and poor connection between the battery terminal(+) and terminal "28(ESC), 

18(ABS)" of the HECUharness connector. Check for open or blown 10A ABS fuse referring to "Circuit 
Diagram". Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 

Ground Circuit Inspection 

1. Ignition "OFF". 

2. Disconnect HECU connector. 

3. Measure resistance between terminal "4" of the HECU harness connector and chassis ground. 


Specification : Approx. below 1 Q 


«ESC HECU> 


` | 
EENEI sh DOER pillalar ls) 
ES aye IE de pae pri oggo0o000 
7 


LS 


<ABS ESC> 
4. Ground 


4. Is the measured resistance within specifications? 
YES 


Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification of Vehicle Repair" procedure. 


EA =r SS 


Check for damaged harness and poor connection between terminal "4" of the HECU harness connector and 
chassis ground. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 


After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
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3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 


Fr 


Go to the applicable troubleshooting procedure. 


| NO = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C1200 


COMPONENT LOCATION 


\ \ 


General Description 

The wheel speed sensor is the essential component the ABS ECU uses to calculate vehicle speed and to determine 
whether wheel lock occurs. For example, rear wheel speed signal is used as a reference value, for vehicle speed, in 
front wheel drive vehicles, and if a difference between front and rear wheel speed occurs, then ABS control is 
performed. Wheel speed sensor is active hall IC-sensor type and good at temperature and noise characteristic. 
Digital waveform is produced as tone wheel rotate according as hall sensor principle. Frequency of duty waveform 
is changed in proportion to speed of the rotation of tone wheel and HECU calculate vehicle speed by this frequency. 


DTC Description 

The ABS ECU monitors the wheel speed sensor circuit continuously. A direct current is supplied in the wheel-speed 
sensor by a power source in the input amplifier of the control unit. Ifthe WSS circuit is broken, in that case a fault is 
detected by detecting abnormal input current. HECU cuts off the voltage supply to wheel sensor channel which had 
a fault and prevent vehicle's damage due to super heated harness. If one or more defects has detected, DTC code 
of defected wheel will be stored. Mutual short between sensors is detected by executing self diagnosis successively 
at corresponding wheel when ignition ON. Warning lamp is turned OFF unless additional faults are detected when 
the IG KEY is turned ON again. 


DTC Detecting Condition 
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DTC Strategy e Voltage monitoring 


Monitoring 
Once after power up. 


e Shorts between WSS lines and shorts to UZ can be 
detected by switching single WSS channels in sequence. If 
there is an error after end of test, a failure is recognized. 

In case of a WSS power line short to V_ batt, this FSA 
test will detect an under voltage failure. (ABS only) 
FSA test : fail save circuit test 
UZ : Ignition Voltage 


pone e Continuous 
Period 
Case2 Sc: 
Enable e When the sensor current levels are out of permissible 
Conditions| range(LOW : 7 mA, HIGH : 14 mA) for 200 ms. 


e Sensor failure outside of the ABS control cycle 
1. Only one wheel failure : Only the ABS/ESC functions 
are inhibited. The ABS/ESC warning lamps are 
activated and the EBD warning lamp is not activated. 
2. Two wheels failure : Only the ABS/ESC functions are 
inhibited. The ABS/ESC warning lamps are activated 
and the EBD warning lamp is not activated. 


Enable 
Conditions 


e Open or short of Wheel 
speed sensor circuit 

e Inoperative Wheel 
speed sensor 


3. More than 3 wheels failure :System down. The ranoperanve HEGUY 


ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


e Sensor failure inside the ABS control cycle 
1. One front wheel failure : Inhibit the ABS/ESC control. 


Fail Safe Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 

. Two wheels failure : Inhibit the ABS/ESC control. 
Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 

. More than 3 wheels failure : System down. The 
ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


Monitor Scantool Data 

1. Engine "ON". 

2. Connect scantool to Data Link Connector(DLC). 

3. Start and drive vehicle in gear and maintain vehicle speed at or above 10 km/h(6.2 mph) 


Page 97 of 259 
4. Monitor the "Wheel speed sensor" parameter on the Scantool. 


Specification : Compare with another parameters related to wheel speed sensor. If it is the same as 
another parameters, it is in normal condition. 


1.2 CURRENT DATA 


BATTERY VOLTAGE 

WHEEL SPD SNSOR-FL -8 Km/h 
WHEEL SPD SNSOR-FR 

WHEEL SPD SNSOR-RL 


1.2 CURRENT DATA 


BATTERY VOLTAGE 14.2 U 


WHEEL SPD SNSOR-FL 6.0 Krah 


WHEEL SPD SNSOR-FR 186.6 Krn~h 
WHEEL SPD SNSOR-RL 16.6 Km/h 


WHEEL SPD SNSOR-RR 
ABS WARNING LAMP 
EBD WARNING LANP 


WHEEL SPD SNSOR-RR 16.6 Kah 
ABS WARNING LAMP 
EBD WARNING LAMP 


Fig 1) Test Condition : Test Condition : Drive vehicle at a speed of 10km/h or more. (6.2mph or more) Normal D 
Fig 2) Test Condition : Drive vehicle at a speed of 10km/h or more. (6.2mph or more) Abnormal Data (Open) 


5. Is parameter displayed within specifications? 


YES 
Fault is intermittent caused by poor connection in wheel speed sensor harness and/or HECU's connector or 
was repaired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor 
connection, bending, corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then 
go to "Verification Of Vehicle Repair" procedure. 


| NO = = |] 


Go to "W/Harness Inspection" procedure. 


Terminal & Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


EA = = = |] 


Go to "Power Circuit Inspection" procedure. 
Power Supply Circuit Inspection 
1. Ignition "ON". 
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2. Measure voltage between terminal (FL, FR : 2, RL, RR : 2) of the wheel speed sensor harness connector and 
chassis ground. 


Specification : Approx. B+ 


1. Wheel speed sensor{-) 
2. Wheel speed sensor +) 


1. Whee! speed sensor{-) 
2. Wheel speed sensor(+) 


3. Is the measured voltage within specifications? 


YES 
Go to "Signal Circuit Inspection" procedure. 


| NO M 

Check for open or short to GND in wheel speed sensor harness between terminal "FL, FR : 2, RL, RR : 2" of 
the wheel speed sensor harness connector and terminal of the HECU harness connector. Repair as necessary 
and then go to "Verification Of Vehicle Repair" procedure. 

If OK, Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace 
HECU and then go to "Verification Of Vehicle Repair" procedure. 


HECU harness connector (Power 
DTC LOCATION supply) 


Signal Circuit Inspection 

1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 
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4. Measure waveform between terminal of the HECU harness connector and chassis ground. 


Specification : Approx. High : 1.05 V , Low : 0.525 V 


<ESC HECU» 


FR “58 mS CHB @.5 ¥ 


DEN 


|b ; 


k 


5. Is the measured waveform within specifications? 
YES 

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 
No M 

Check for open or short to GND in wheel speed sensor harness between terminal "FL, FR : 1, RL, RR : 1" of 
the wheel speed sensor harness connector and terminal of the HECU harness connector. Repair as necessary 
and then go to "Verification Of Vehicle Repair" procedure. 

If OK, Go to "Component Inspection" procedure. 


Component Inspection 

1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 
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4. Measure waveform between terminal "FL, FR : 1, RL, RR : 1" of the wheel speed sensor harness connector and 
chassis ground. 


Specification : Approx. High : 1.05 V , Low : 0.525 V 


FR 50 mS CHB @.5 ¥ 
RE E R E 


Approx £'05V 


Approx: 0:5254- i 


> ? 


4 Wheel speed sonser {FL-, FR-} 1, Wheel spoed sensor (RL-, RR-) h - : - 
2 Wheel speed sensor (FL+, FR+) 2. Wheel speed sensor (RL+, PR+) P< CE SS SS ES a a 

TORT |ZOOM| | CURS| MEMO] | RECD | | MENU | 
5. Is the measured waveform within specifications? 


YES 
Fault is intermittent caused by poor connection in wheel speed sensor harness. Go to "Verification Of Vehicle 


Repair" procedure. 
Substitute with a known-good Wheel speed sensor and check for proper operation. If problem is corrected, 
replace Wheel speed sensor and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


| NO = = |] 


System performing to specification at this time. 


Brake System > Troubleshooting > C1201 


COMPONENT LOCATION 
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General Description 


The wheel speed sensor is the essential component the ABS ECU uses to calculate vehicle speed and to determine 
whether wheel lock occurs. For example, rear wheel speed signal is used as a reference value, for vehicle speed, in 
front wheel drive vehicles, and if a difference between front and rear wheel speed occurs, then ABS control is 
performed. Wheel speed sensor is active hall IC-sensor type and good at temperature and noise characteristic. 
Digital waveform is produced as tone wheel rotate according as hall sensor principle. Frequency of duty waveform 
is changed in proportion to speed of the rotation of tone wheel and HECU calculate vehicle speed by this frequency. 


DTC Description 


The ABS ECU monitors the wheel speed sensor signal continuously. This code is set when an abnormal signal due 
to air gap problem or an abnormal speed change ratio are detected at the vehicle speed between 10 km/h to 80 
km/h(6.2 mph to 49.7 mph). Warning lamp is turned OFF unless additional faults are detected when the IG KEY is 
turned ON again, and wheel speed is more than 12 Km/h(7.5 mph). 


DTC Detecting Condition 


DTC Strategy e Signal monitoring 


Montiel The monitoring is active from 10 km/h to 80 km/h(6.2 
ite mph to 49.7 mph) and if no ABS-control is active at a 
Period 
front wheel and a rear wheel. 
Casel 


e Every time, ifa gap in the wheel speed sensor signal 
Enable occurs cyclically with one wheel rotation, a fault counter is 
Conditions| increased by one. If the fault counter exceeds its limit of 6, 
a wheel specific fault is stored in the EEPROM. 


e If following interference and signal disturbance is detected, 


a failure is set after 10 s. 
Enable non-plausible high frequency received. 
Conditions| non-plausible high wheel acceleration. 
non-plausible high wheel jurk. 
non-plausible delta T and edges at low speed. 


Monitori f 
cunonne e Continuous 
Period 

Case2 


Fail Safe 


Monitor Scantool Data 
1. Engine "ON". 


e Sensor failure outside of the ABS control cycle 
1. Only one wheel failure : Only the ABS/ESC functions 


are inhibited. The ABS/ESC warning lamps are 
activated and the EBD warning lamp is not activated. 


2. Two wheels failure : Only the ABS/ESC functions are 


inhibited. The ABS/ESC warning lamps are activated 
and the EBD warning lamp is not activated. 


3. More than 3 wheels failure :System down. The 


ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


e Sensor failure inside the ABS control cycle 
1. One front wheel failure : Inhibit the ABS/ESC control. 


Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 


. Two wheels failure : Inhibit the ABS/ESC control. 


Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 


. More than 3 wheels failure : System down. The 


ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


2. Connect scantool to Data Link Connector(DLC). 
3. Start and drive vehicle in gear and maintain vehicle speed at or above 12 km/h(7.5 mph) 
4. Monitor the "Wheel Speed Sensor" parameter on the Scantool. 
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e Improper installation of 
wheel speed sensor 

e Abnormal Rotor and 
wheel bearing 

e Inoperative Wheel 
speed sensor 

e Exteral noise 


Specification : Compare with another parameters related to wheel speed sensor. If it is the same as 
another parameters, it is in normal condition 


Page 103 of 259 
1.2 CURRENT DATA 


* BATTERY VOLTAGE 14.2 V 


Be WHEEL SPD SNSOR-FL 12.8 Km/h 


* [WHEEL SPD SNSOR-FR 
* |WHEEL SPD SNSOR-RL 


* WHEEL SPD SNSOR-RR 


[FIX | [SCRN] [FULL | [PART | [GBPH] |HELP | [List|(T+131 16.0 S1 [FIX | [Hone] 
Fig 


Fig 1) Test Condition : Drive vehicle at a speed of 12 km/h or more. {7.5mph or more) Normal Data 
Fig 2) Test Condition : Drive vehicle at a speed of 20 km/h or more. (12.4mph or more) Normal Graph 


5. Is parameter displayed within specifications? 
YES 
Fault is intermittent caused by faulty HECU or external noise, was repaired and HECU memory was not 
cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, 
deterioration, or damage. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


| NO = = e] 


Go to "Component Inspection" Procedure. 


COMPONENT INSPECTION 
1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 


4. Measure waveform between terminal "FL, FR : 1, RL, RR : 1" of the wheel speed sensor harness connector and 
chassis ground. 


Specification : High : 1.05 V , Low : 0.525 V 


FR 58 nS CH B@.5 V 


>” Approx” 105 V 


Approx: 0.5254. i 
+ Wheel speed senser (FL-, FR-) 1, Wheel speed sensor (RL-, RR-) D } 
2. Wheel speed sensor (FL+, FR+) 2. Wheel speed sensor (RL+, RR+) 


TARY |Zoon| | curs| MEMO] | RECD | | MENU | 
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5. Is the measured waveform within specifications? 
YES 

Fault is intermittent caused by poor connection in wheel speed sensor harness or external noise, Thoroughly 
check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage 
and external noise, an interference between harnesses. Repair or replace as necessary and then go to 
"Verification Of Vehicle Repair" procedure. 

If OK, Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace 
HECU and then go to "Verification Of Vehicle Repair" procedure. 
No 

Check for improper installation of wheel speed sensor. If NG, repair as necessary and then go to "Verification 
Of Vehicle Repair" procedure. 

Check for damage of rotor teeth or wheel bearing. If NG, repair as necessary and then go to "Verification Of 
Vehicle Repair" procedure. 

Substitute with a known-good Wheel speed sensor and check for proper operation. If problem is corrected, 
replace Wheel speed sensor and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information.(Start and drive vehicle in gear and 
maintain vehicle speed at or above 12 km/h (7.5 mph)) 
4. Are any DTCs present ? 


eS ee 


Go to the applicable troubleshooting procedure. 


| NO = = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C1202 


COMPONENT LOCATION 


General Description 

The wheel speed sensor is the essential component the ABS ECU uses to calculate vehicle speed and to determine 
whether wheel lock occurs. For example, rear wheel speed signal is used as a reference value, for vehicle speed, in 
front wheel drive vehicles, and if a difference between front and rear wheel speed occurs, then ABS control is 
performed. Wheel speed sensor is active hall IC-sensor type and good at temperature and noise characteristic. 
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Digital waveform is produced as tone wheel rotate according as hall sensor principle. Frequency of duty waveform 
is changed in proportion to speed of the rotation of tone wheel and HECU calculate vehicle speed by this frequency. 


DTC Description 

The ABS ECU monitors the wheel speed sensor signal continuously. This code is set when there is no wheel speed 
signals within 10 ms to 20 ms at a vehicle speed > 43.2 km/h(26.8 mph) or a deviation between sensors exceed the 
threshold or one or two wheels are at 2.75 km/h(1.7 mph) while the vehicle speed is at 12 km/h(7.5 mph). Warning 
lamp is turned OFF unless additional faults are detected when the IG KEY is turned ON again, and wheel speed is 
more than 12 Km/h(7.5 mph). 


DTC Detecting Condition 


DTC Strategy e Signal monitoring 


Monitori 
nS e Continuous (only no under voltage is not detected) 


e If one (or two) wheel are at 2.75 km/h(1.7 mph) and the 
other wheels are above 12 km/h(7.5 mph) for longer than 
ls. 

e During driving, when the vehicle accelerates 18 km/h(11.2 
mph) after a particular wheel speed gets to 2.75 km/h(1.7 
mph) and stays there. At that time, If one (or two) wheel 
are at 2.75 km/h(1.7 mph). 

- This monitoring is performed at the following condition. 
1. At the time the vehicle is accelerated to 12 km/h(7.5 
mph). 


Enable 
Conditions 


2. Once after energizing the system. 
3. If the vehicle was stationary for approx. 2s. 

e If one (or two) wheels are under 5 km/h(3.1 mph) and the 
two fastest wheels have a velocity above 12 km/h(7.5 
mph) for more than 20s. 


e Continuous ( If vehicle speed > 12 m/s) 
- but this monitoring is disabled in the following event 


1. Aquaplaning. 
2. Interference. 
3. Supply voltage below 7.6 or above 18 Volts 


e No wheel speed signals within 10 ms to 20 ms at a vehicle 
speed > 12 m/s (43.2 km/h(26.8 mph)). 
- If the dynamic sensor monitor responses, the failures will 
be stored into failure memory immediately after a waiting 
period of 60 ms. 
- If occurs low voltage active sensors during the waiting 
period of 60 ms no failure is stored in the EEPROM. 


Monitori ; 
ontang e Continuous 
Period 


Enable 
Conditions 


Enable 
Conditions 


Monitoring 
Period 


e Vehicle < 100Km/h 

- Difference of two wheel speeds at FL to RL/FR to 
RR>1.7m/s (6km/h(3.7mph)). 

- Difference of two wheel speeds at FL to FR/RL to 
RR>1.7m/s + 1.1m/s. 

- Difference of two wheel speeds at FL to RR/FR to 
RL>1.7m/s + 2.2m/s. 

If at least one wheel is at 1.4m/s or lower, a wheel 
speed difference of adjoining wheels up to 3.3m/s(or 
3.3m/s + 1.1m/s) is permitted. 

Vehicle > 100Km/h 

- Difference of two wheel speeds at FL to RL/FR to 
RR>(6% Vref). 

- Difference of two wheel speeds at FL to FR/RL to 
RR>(6%Vref + 1.1m/s). 

- Difference of two wheel speeds at FL to RR/FR to 
RL>(6%xVref + 2.2m/s). 

V_ref : Vehicle Reference Speed 
Detection filter time 


- Response and detection filter time depend on the amount 
of the speed difference and additional conditions as shown 


below. 
1. 18s - if fault threshold is exceeding > 1.7m/s resp.6% 
2. 9s - if fault threshold is exceeding > 3.3m/s resp. 12% 
3. If any wheel shows strong deceleration the fault 
detection filter time is not shorter than 18s. 
4. If spinning wheel is detected the fault detection filter 
time is not shorter than 72s. 

e Fault allocation 
If the exact fault location can be determined the wheel 
specific fault will be set. This is the case if at the time of 
detection the faulty wheel speed is at or below 1.4m/s. 
Otherwise a general WSS_Generic fauly (C1213) is set. 


e Main Monitoring 
- The main monitor needs additional information of the 
ESC-sensors and is active for a velocity > 20 km/h(12.4 
mph) and no under voltage is detected. 


e Backup Monitoring 
- Continuous 


e Main Monitoring 
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e Improper installation of 
wheel speed sensor 

e Abnormal Rotor and 
wheel bearing 

e Inoperative Wheel 
speed sensor 


1. If the maximum difference of wheel speeds related to 
maximum wheel speed exceeds 5%. 

2. Detection filter time : 
- the above conditions apply for 20s for 1 defective 


Cased wheel speed sensor. 
- ESC - the above conditions apply for 40s for 2 defective 
Only wheel speed sensor. 
If the faulty wheel is always the same, a wheel specific 
Enable wheel speed sensor fault is set, otherwise a generic 
Conditions wheel speed sensor fault (C1213) is set. 


e Backup Monitoring 

1. If the deviation between the fastest and the slowest 
wheel exceeds 6% related to the fastest wheel when the 
velocity is higher than 50 km/h(31.1 mph). 

2. When the velocity is below 50 km/h(31.1 mph), if the 
deviation exceeds an absolute value of 3km/h(1.9 mph). 

3. Detection filter time : normally 20s 
- In case of a detected curve, the threshold is increased 
with an additional value of 4 km/h(2.5 mph). 


e Sensor failure outside of the ABS control cycle 
1. Only one wheel failure : Only the ABS/ESC functions 
are inhibited. The ABS/ESC warning lamps are 
activated and the EBD warning lamp is not activated. 
2. Two wheels failure : Only the ABS/ESC functions are 
inhibited. The ABS/ESC warning lamps are activated 
and the EBD warning lamp is not activated. 


3. More than 3 wheels failure :System down. The 
ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 

e Sensor failure inside the ABS control cycle 
1. One front wheel failure : Inhibit the ABS/ESC control. 
Fail Safe Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 

. Two wheels failure : Inhibit the ABS/ESC control. 
Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 

. More than 3 wheels failure : System down. The 
ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


Monitor Scantool Data 
1. Engine "ON". 
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2. Connect scantool to Data Link Connector(DLC). 
3. Start and drive vehicle in gear and maintain vehicle speed at or above 50 km/h(31.1 mph) 
4. Monitor the "Wheel Speed Sensor" parameter on the Scantool. 


Specification : Compare with another parameters related to wheel speed sensor. If it is the same as 
another parameters, it is in normal condition. 


1.2 CURRENT DATA 1.2 CURRENT DATA 


BATTERY VOLTAGE 

WHEEL SPD SNSOR-FL 
WHEEL SPD SNSOR-FR 
WHEEL SPD SNSOR-RL 


WHEEL SPD SNSOR-RRE 
ABS WARNING LAMP 
EBD WARNING LAMP 


BATTERY VOLTAGE 
WHEEL SPD SNSOR-FL 
WHEEL SPD SNSOR-FR 


WHEEL SPD SNSOR-RL 
WHEEL SPD SNSOR-RER 
ABS WARNING LAMP 
EBD WARNING LANP 


|_[F1x_| [ScRN) (GRPH] [HELP| | 


1.2 | 1.2 CURRENT DATA DATA 


32.8 Knd~h 


14. 


58. 

58. 

58.8 Km/h 
ON 

ON 


(Fix | [scrN] [FULL] [Part] [GRPH] [HELP] | [List]tt+i3) 16.8 S1 [Fix | [HOME] 


Fig 1) Test Condition : Drive vehicle at a speed of 50 km/h or more. (31.1 mph or more) Normal Data 

Fig 2) Test Condition : Drive vehicle at a speed of 51 km/h or more. (31.7 mph or more) Normal Graph 
Fig 3) Test Condition : Drive vehicle at a speed of 54 km/h or more. (31.7 mph or more) Abnormal Data 
Fig 4) Test Condition : Drive vehicle at a speed of 51 km/h or more. (31.7 mph or more) Abnormal Graph 


5. Is parameter displayed within specifications? 


YES 


Fault is intermittent caused by poor connection in wheel speed sensor harness, Thoroughly check connectors 
for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage. Repair as necessary 
and then go to "Verification Of Vehicle Repair" procedure. 


| NO = = = | 


Go to "Component Inspection" Procedure. 


COMPONENT INSPECTION 
1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 
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4. Measure waveform between terminal "FL, FR : , RL, RR : 1" of the wheel speed sensor harness connector and 


chassis ground. 


Specification : High : 1.05 V , Low : 0.525 V 


FR 50 mS CHB @.5 ¥ 
) ; drome e: NNE. ‘ z 


Approx £'05V 


Approx: 0:5254 i 
> > i 


1 Wheel speed senser (FL-, FR-) 1, Wheel spoed sensor (RL-, RR-) : ' : : 
2 Wheel speed sensor (FL+, FR+) 2. Wheel speed sensor (RL+, PR+) eee 
TORT | ZOOM) |CURS| | MEMO] | RECD| | MENU | 


5. Is the measured waveform within specifications? 
YES 

Fault is intermittent caused by poor connection in wheel speed sensor harness or external noise, Thoroughly 
check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage 
and external noise, an interference between harnesses. Repair or replace as necessary and then go to 
"Verification Of Vehicle Repair" procedure. 

If OK, Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace 
HECU and then go to "Verification Of Vehicle Repair" procedure. 
No M 

Check for improper installation of wheel speed sensor. If NG, repair as necessary and then go to "Verification 
Of Vehicle Repair" procedure. 

Check for damage of rotor teeth or wheel bearing. If NG, repair as necessary and then go to "Verification Of 
Vehicle Repair" procedure. 

Substitute with a known-good Wheel speed sensor and check for proper operation. If problem is corrected, 
replace Wheel speed sensor and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 


2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information.(Start and drive vehicle in gear and 


maintain vehicle speed at or above 50 km/h (31.1 mph)) 
4. Are any DTCs present ? 


YES 
Go to the applicable troubleshooting procedure. 


EA = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C1203 


COMPONENT LOCATION 
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General Description 


The wheel speed sensor is the essential component the ABS ECU uses to calculate vehicle speed and to determine 
whether wheel lock occurs. For example, rear wheel speed signal is used as a reference value, for vehicle speed, in 
front wheel drive vehicles, and if a difference between front and rear wheel speed occurs, then ABS control is 
performed. Wheel speed sensor is active hall IC-sensor type and good at temperature and noise characteristic. 
Digital waveform is produced as tone wheel rotate according as hall sensor principle. Frequency of duty waveform 
is changed in proportion to speed of the rotation of tone wheel and HECU calculate vehicle speed by this frequency. 


DTC Description 


The ABS ECU monitors the wheel speed sensor circuit continuously. A direct current is supplied in the wheel-speed 
sensor by a power source in the input amplifier of the control unit. If the WSS circuit is broken, in that case a fault is 
detected by detecting abnormal input current. HECU cuts off the voltage supply to wheel sensor channel which had 
a fault and prevent vehicle's damage due to super heated harness. If one or more defects has detected, DTC code 
of defected wheel will be stored. Mutual short between sensors is detected by executing self diagnosis successively 
at corresponding wheel when ignition ON. Warning lamp is turned OFF unless additional faults are detected when 
the IG KEY is turned ON again. 


DTC Detecting Condition 


DTC Strategy e Voltage monitoring 


Monitoring 
Once after power up. 
Casel 


e Shorts between WSS lines and shorts to UZ can be 
detected by switching single WSS channels in sequence. If 
there is an error after end of test, a failure is recognized. 

In case of a WSS power line short to V_batt, this FSA 
test will detect an under voltage failure. (ABS only) 
FSA test : fail save circuit test 
UZ : Ignition Voltage 


Period 
Case2 E 
Enable e When the sensor current levels are out of permissible 
Conditions| range(LOW : 7 mA, HIGH : 14 mA) for 200 ms. 


e Sensor failure outside of the ABS control cycle 


Enable 
Conditions 
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1. Only one wheel failure : Only the ABS/ESC functions 
are inhibited. The ABS/ESC warning lamps are 
activated and the EBD warning lamp is not activated. 

2. Two wheels failure : Only the ABS/ESC functions are 
inhibited. The ABS/ESC warning lamps are activated 
and the EBD warning lamp is not activated. 


e Open or short of Wheel 
speed sensor circuit 

e Inoperative Wheel 
speed sensor 


i eI tive HE 
3. More than 3 wheels failure :System down. The noperative HECU 


ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 
e Sensor failure inside the ABS control cycle 
1. One front wheel failure : Inhibit the ABS/ESC control. 
Fail Safe Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 

2. Two wheels failure : Inhibit the ABS/ESC control. 
Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 

3. More than 3 wheels failure : System down. The 
ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


Monitor Scantool Data 

1. Engine "ON". 

2. Connect scantool to Data Link Connector(DLC). 

3. Start and drive vehicle in gear and maintain vehicle speed at or above 10 km/h(6.2 mph) 
4. Monitor the "Wheel speed sensor" parameter on the Scantool. 


Specification : Compare with another parameters related to wheel speed sensor. If it is the same as 
another parameters, it is in normal condition. 
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BATTERY VOLTAGE ; BATTERY VOLTAGE 14.2 V 
WHEEL SPD SNSOR-FL .8 Km/h 
WHEEL SPD SNSOR-FR WHEEL SPD SNSOR-FR 18.8 Kah 
WHEEL SPD SNSOR-RL WHEEL SPD SNSOR-RL 18.8 Kah 
WHEEL SPD SNSOR-RR WHEEL SPD SNSOR-RR 18.8 Kah 
ABS WARNING LAMP ABS WARNING LAMP 

EBD WARNING LAMP EBD WARNING LAMP 


Fig 1) Test Condition : Test Condition : Drive vehicle at a speed of 10km/h or more. (6.2mph or more) Normal D 
Fig 2) Test Condition : Drive vehicle at a speed cf 10km/h or more. (6.2mph or more) Abnormal Data (Open) 


5. Is parameter displayed within specifications? 
YES 
Fault is intermittent caused by poor connection in wheel speed sensor harness and/or HECU's connector or 
was repaired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor 
connection, bending, corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then 
go to "Verification Of Vehicle Repair" procedure. 


EA °° § 


Go to "W/Harness Inspection" procedure. 


Terminal & Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
| NO 
Go to "Power Circuit Inspection" procedure. 
Power Supply Circuit Inspection 
1. Ignition "ON". 
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2. Measure voltage between terminal (FL, FR : 2, RL, RR : 2) of the wheel speed sensor harness connector and 
chassis ground. 


Specification : Approx. B+ 


1. Wheel speed sensor{-) 
2. Wheel speed sensor +) 


1. Whee! speed sensor{-) 
2. Wheel speed sensor(+) 


3. Is the measured voltage within specifications? 


YES 
Go to "Signal Circuit Inspection" procedure. 


| NO M 

Check for open or short to GND in wheel speed sensor harness between terminal "FL, FR : 2, RL, RR : 2" of 
the wheel speed sensor harness connector and terminal of the HECU harness connector. Repair as necessary 
and then go to "Verification Of Vehicle Repair" procedure. 

If OK, Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace 
HECU and then go to "Verification Of Vehicle Repair" procedure. 


HECU harness connector (Power 
DTC LOCATION supply) 


Signal Circuit Inspection 

1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 
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4. Measure waveform between terminal of the HECU harness connector and chassis ground. 


Specification : Approx. High : 1.05 V , Low : 0.525 V 


<ESC HECU» 


FR “58 mS CHB @.5 ¥ 


DEN 


|b ; 


k 


5. Is the measured waveform within specifications? 
YES 

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 
NO M 

Check for open or short to GND in wheel speed sensor harness between terminal "FL, FR : 1, RL, RR : 1" of 
the wheel speed sensor harness connector and terminal of the HECU harness connector. Repair as necessary 
and then go to "Verification Of Vehicle Repair" procedure. 

If OK, Go to "Component Inspection" procedure. 


Component Inspection 

1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 
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4. Measure waveform between terminal "FL, FR : 1, RL, RR : 1" of the wheel speed sensor harness connector and 
chassis ground. 


Specification : Approx. High : 1.05 V , Low : 0.525 V 


FR 50 mS CHB @.5 ¥ 
RE E R E 


Approx £'05V 


Approx: 0:5254- i 


> ? 


4 Wheel speed sonser {FL-, FR-} 1, Wheel spoed sensor (RL-, RR-) h - : - 
2 Wheel speed sensor (FL+, FR+) 2. Wheel speed sensor (RL+, PR+) P< CE SS SS a a 

TORT |ZOOM| | CURS| MEMO] | RECD | | MENU | 
5. Is the measured waveform within specifications? 


YES 
Fault is intermittent caused by poor connection in wheel speed sensor harness. Go to "Verification Of Vehicle 


Repair" procedure. 
Substitute with a known-good Wheel speed sensor and check for proper operation. If problem is corrected, 
replace Wheel speed sensor and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


EA = = = |] 


System performing to specification at this time. 


Brake System > Troubleshooting > C1204 


COMPONENT LOCATION 
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General Description 


The wheel speed sensor is the essential component the ABS ECU uses to calculate vehicle speed and to determine 
whether wheel lock occurs. For example, rear wheel speed signal is used as a reference value, for vehicle speed, in 
front wheel drive vehicles, and if a difference between front and rear wheel speed occurs, then ABS control is 
performed. Wheel speed sensor is active hall IC-sensor type and good at temperature and noise characteristic. 
Digital waveform is produced as tone wheel rotate according as hall sensor principle. Frequency of duty waveform 
is changed in proportion to speed of the rotation of tone wheel and HECU calculate vehicle speed by this frequency. 


DTC Description 


The ABS ECU monitors the wheel speed sensor signal continuously. This code is set when an abnormal signal due 
to air gap problem or an abnormal speed change ratio are detected at the vehicle speed between 10 km/h to 80 
km/h(6.2 mph to 49.7 mph). Warning lamp is turned OFF unless additional faults are detected when the IG KEY is 
turned ON again, and wheel speed is more than 12 Km/h(7.5 mph). 


DTC Detecting Condition 


DTC Strategy e Signal monitoring 


Montiel The monitoring is active from 10 km/h to 80 km/h(6.2 
ite mph to 49.7 mph) and if no ABS-control is active at a 
Period 
front wheel and a rear wheel. 
Casel 


e Every time, ifa gap in the wheel speed sensor signal 
Enable occurs cyclically with one wheel rotation, a fault counter is 
Conditions| increased by one. If the fault counter exceeds its limit of 6, 
a wheel specific fault is stored in the EEPROM. 


e If following interference and signal disturbance is detected, 


a failure is set after 10 s. 
Enable non-plausible high frequency received. 
Conditions| non-plausible high wheel acceleration. 
non-plausible high wheel jurk. 
non-plausible delta T and edges at low speed. 


Monitori f 
cunonne e Continuous 
Period 

Case2 


Fail Safe 


Monitor Scantool Data 
1. Engine "ON". 


e Sensor failure outside of the ABS control cycle 
1. Only one wheel failure : Only the ABS/ESC functions 


are inhibited. The ABS/ESC warning lamps are 
activated and the EBD warning lamp is not activated. 


2. Two wheels failure : Only the ABS/ESC functions are 


inhibited. The ABS/ESC warning lamps are activated 
and the EBD warning lamp is not activated. 


3. More than 3 wheels failure :System down. The 


ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


e Sensor failure inside the ABS control cycle 
1. One front wheel failure : Inhibit the ABS/ESC control. 


Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 


. Two wheels failure : Inhibit the ABS/ESC control. 


Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 


. More than 3 wheels failure : System down. The 


ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


2. Connect scantool to Data Link Connector(DLC). 
3. Start and drive vehicle in gear and maintain vehicle speed at or above 12 km/h(7.5 mph) 
4. Monitor the "Wheel Speed Sensor" parameter on the Scantool. 
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e Improper installation of 
wheel speed sensor 

e Abnormal Rotor and 
wheel bearing 

e Inoperative Wheel 
speed sensor 

e Exteral noise 


Specification : Compare with another parameters related to wheel speed sensor. If it is the same as 
another parameters, it is in normal condition 


Page 118 of 259 
1.2 CURRENT DATA 


* BATTERY VOLTAGE 14.2 V 


Be WHEEL SPD SNSOR-FL 12.8 Km/h 


* [WHEEL SPD SNSOR-FR 
* |WHEEL SPD SNSOR-RL 


* WHEEL SPD SNSOR-RR 


[FIX | [SCRN] [FULL | [PART | [GBPH] |HELP | [List|(T+131 16.0 S1 [FIX | [Hone] 
Fig 


Fig 1) Test Condition : Drive vehicle at a speed of 12 km/h or more. {7.5mph or more) Normal Data 
Fig 2) Test Condition : Drive vehicle at a speed of 20 km/h or more. (12.4mph or more) Normal Graph 


5. Is parameter displayed within specifications? 
YES 
Fault is intermittent caused by faulty HECU or external noise, was repaired and HECU memory was not 
cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, 
deterioration, or damage. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


| NO = = e] 


Go to "Component Inspection" Procedure. 


COMPONENT INSPECTION 
1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 


4. Measure waveform between terminal "FL, FR : 1, RL, RR : 1" of the wheel speed sensor harness connector and 
chassis ground. 


Specification : High : 1.05 V , Low : 0.525 V 


FR 58 nS CH B@.5 V 


>” Approx” 105 V 


Approx: 0.5254. i 
+ Wheel speed senser (FL-, FR-) 1, Wheel speed sensor (RL-, RR-) D } 
2. Wheel speed sensor (FL+, FR+) 2. Wheel speed sensor (RL+, RR+) 


TARY |Zoon| | curs| MEMO] | RECD | | MENU | 
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5. Is the measured waveform within specifications? 
YES 

Fault is intermittent caused by poor connection in wheel speed sensor harness or external noise, Thoroughly 
check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage 
and external noise, an interference between harnesses. Repair or replace as necessary and then go to 
"Verification Of Vehicle Repair" procedure. 

If OK, Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace 
HECU and then go to "Verification Of Vehicle Repair" procedure. 
No 

Check for improper installation of wheel speed sensor. If NG, repair as necessary and then go to "Verification 
Of Vehicle Repair" procedure. 

Check for damage of rotor teeth or wheel bearing. If NG, repair as necessary and then go to "Verification Of 
Vehicle Repair" procedure. 

Substitute with a known-good Wheel speed sensor and check for proper operation. If problem is corrected, 
replace Wheel speed sensor and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information.(Start and drive vehicle in gear and 
maintain vehicle speed at or above 12 km/h (7.5 mph)) 
4. Are any DTCs present ? 


eS ee 


Go to the applicable troubleshooting procedure. 


| NO = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C1205 


COMPONENT LOCATION 


General Description 

The wheel speed sensor is the essential component the ABS ECU uses to calculate vehicle speed and to determine 
whether wheel lock occurs. For example, rear wheel speed signal is used as a reference value, for vehicle speed, in 
front wheel drive vehicles, and if a difference between front and rear wheel speed occurs, then ABS control is 
performed. Wheel speed sensor is active hall IC-sensor type and good at temperature and noise characteristic. 
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Digital waveform is produced as tone wheel rotate according as hall sensor principle. Frequency of duty waveform 
is changed in proportion to speed of the rotation of tone wheel and HECU calculate vehicle speed by this frequency. 


DTC Description 

The ABS ECU monitors the wheel speed sensor signal continuously. This code is set when there is no wheel speed 
signals within 10 ms to 20 ms at a vehicle speed > 43.2 km/h(26.8 mph) or a deviation between sensors exceed the 
threshold or one or two wheels are at 2.75 km/h(1.7 mph) while the vehicle speed is at 12 km/h(7.5 mph). Warning 
lamp is turned OFF unless additional faults are detected when the IG KEY is turned ON again, and wheel speed is 
more than 12 Km/h(7.5 mph). 


DTC Detecting Condition 


DTC Strategy e Signal monitoring 


Monitori 
nS e Continuous (only no under voltage is not detected) 


e If one (or two) wheel are at 2.75 km/h(1.7 mph) and the 
other wheels are above 12 km/h(7.5 mph) for longer than 
ls. 

e During driving, when the vehicle accelerates 18 km/h(11.2 
mph) after a particular wheel speed gets to 2.75 km/h(1.7 
mph) and stays there. At that time, If one (or two) wheel 
are at 2.75 km/h(1.7 mph). 

- This monitoring is performed at the following condition. 
1. At the time the vehicle is accelerated to 12 km/h(7.5 
mph). 


Enable 
Conditions 


2. Once after energizing the system. 
3. If the vehicle was stationary for approx. 2s. 

e If one (or two) wheels are under 5 km/h(3.1 mph) and the 
two fastest wheels have a velocity above 12 km/h(7.5 
mph) for more than 20s. 


e Continuous ( If vehicle speed > 12 m/s) 
- but this monitoring is disabled in the following event 


1. Aquaplaning. 
2. Interference. 
3. Supply voltage below 7.6 or above 18 Volts 


e No wheel speed signals within 10 ms to 20 ms at a vehicle 
speed > 12 m/s (43.2 km/h(26.8 mph)). 
- If the dynamic sensor monitor responses, the failures will 
be stored into failure memory immediately after a waiting 
period of 60 ms. 
- If occurs low voltage active sensors during the waiting 
period of 60 ms no failure is stored in the EEPROM. 


Monitori ; 
ontang e Continuous 
Period 


Enable 
Conditions 


Enable 
Conditions 


Monitoring 
Period 


e Vehicle < 100Km/h 

- Difference of two wheel speeds at FL to RL/FR to 
RR>1.7m/s (6km/h(3.7mph)). 

- Difference of two wheel speeds at FL to FR/RL to 
RR>1.7m/s + 1.1m/s. 

- Difference of two wheel speeds at FL to RR/FR to 
RL>1.7m/s + 2.2m/s. 

If at least one wheel is at 1.4m/s or lower, a wheel 
speed difference of adjoining wheels up to 3.3m/s(or 
3.3m/s + 1.1m/s) is permitted. 

Vehicle > 100Km/h 

- Difference of two wheel speeds at FL to RL/FR to 
RR>(6% Vref). 

- Difference of two wheel speeds at FL to FR/RL to 
RR>(6%Vref + 1.1m/s). 

- Difference of two wheel speeds at FL to RR/FR to 
RL>(6%xVref + 2.2m/s). 

V_ref : Vehicle Reference Speed 
Detection filter time 


- Response and detection filter time depend on the amount 
of the speed difference and additional conditions as shown 


below. 
1. 18s - if fault threshold is exceeding > 1.7m/s resp.6% 
2. 9s - if fault threshold is exceeding > 3.3m/s resp. 12% 
3. If any wheel shows strong deceleration the fault 
detection filter time is not shorter than 18s. 
4. If spinning wheel is detected the fault detection filter 
time is not shorter than 72s. 

e Fault allocation 
If the exact fault location can be determined the wheel 
specific fault will be set. This is the case if at the time of 
detection the faulty wheel speed is at or below 1.4m/s. 
Otherwise a general WSS_Generic fauly (C1213) is set. 


e Main Monitoring 
- The main monitor needs additional information of the 
ESC-sensors and is active for a velocity > 20 km/h(12.4 
mph) and no under voltage is detected. 


e Backup Monitoring 
- Continuous 


e Main Monitoring 
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e Improper installation of 
wheel speed sensor 

e Abnormal Rotor and 
wheel bearing 

e Inoperative Wheel 
speed sensor 


1. If the maximum difference of wheel speeds related to 
maximum wheel speed exceeds 5%. 

2. Detection filter time : 
- the above conditions apply for 20s for 1 defective 


Cased wheel speed sensor. 
- ESC - the above conditions apply for 40s for 2 defective 
Only wheel speed sensor. 
If the faulty wheel is always the same, a wheel specific 
Enable wheel speed sensor fault is set, otherwise a generic 
Conditions wheel speed sensor fault (C1213) is set. 


e Backup Monitoring 

1. If the deviation between the fastest and the slowest 
wheel exceeds 6% related to the fastest wheel when the 
velocity is higher than 50 km/h(31.1 mph). 

2. When the velocity is below 50 km/h(31.1 mph), if the 
deviation exceeds an absolute value of 3km/h(1.9 mph). 

3. Detection filter time : normally 20s 
- In case of a detected curve, the threshold is increased 
with an additional value of 4 km/h(2.5 mph). 


e Sensor failure outside of the ABS control cycle 
1. Only one wheel failure : Only the ABS/ESC functions 
are inhibited. The ABS/ESC warning lamps are 
activated and the EBD warning lamp is not activated. 
2. Two wheels failure : Only the ABS/ESC functions are 
inhibited. The ABS/ESC warning lamps are activated 
and the EBD warning lamp is not activated. 


3. More than 3 wheels failure :System down. The 
ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 

e Sensor failure inside the ABS control cycle 
1. One front wheel failure : Inhibit the ABS/ESC control. 
Fail Safe Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 

. Two wheels failure : Inhibit the ABS/ESC control. 
Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 

. More than 3 wheels failure : System down. The 
ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


Monitor Scantool Data 
1. Engine "ON". 
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2. Connect scantool to Data Link Connector(DLC). 
3. Start and drive vehicle in gear and maintain vehicle speed at or above 50 km/h(31.1 mph) 
4. Monitor the "Wheel Speed Sensor" parameter on the Scantool. 


Specification : Compare with another parameters related to wheel speed sensor. If it is the same as 
another parameters, it is in normal condition. 


1.2 CURRENT DATA 1.2 CURRENT DATA 


BATTERY VOLTAGE 

WHEEL SPD SNSOR-FL 
WHEEL SPD SNSOR-FR 
WHEEL SPD SNSOR-RL 


WHEEL SPD SNSOR-RRE 
ABS WARNING LAMP 
EBD WARNING LAMP 


BATTERY VOLTAGE 
WHEEL SPD SNSOR-FL 
WHEEL SPD SNSOR-FR 


WHEEL SPD SNSOR-RL 
WHEEL SPD SNSOR-RER 
ABS WARNING LAMP 
EBD WARNING LANP 


|_[F1x_| [ScRN) (GRPH] [HELP| | 


1.2 | 1.2 CURRENT DATA DATA 


32.8 Knd~h 


14. 


58. 

58. 

58.8 Km/h 
ON 

ON 


(Fix | [scrN] [FULL] [Part] [GRPH] [HELP] | [List]tt+i3) 16.8 S1 [Fix | [HOME] 


Fig 1) Test Condition : Drive vehicle at a speed of 50 km/h or more. (31.1 mph or more) Normal Data 

Fig 2) Test Condition : Drive vehicle at a speed of 51 km/h or more. (31.7 mph or more) Normal Graph 
Fig 3) Test Condition : Drive vehicle at a speed of 54 km/h or more. (31.7 mph or more) Abnormal Data 
Fig 4) Test Condition : Drive vehicle at a speed of 51 km/h or more. (31.7 mph or more) Abnormal Graph 


5. Is parameter displayed within specifications? 


YES 


Fault is intermittent caused by poor connection in wheel speed sensor harness, Thoroughly check connectors 
for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage. Repair as necessary 
and then go to "Verification Of Vehicle Repair" procedure. 


| NO = = = | 


Go to "Component Inspection" Procedure. 


COMPONENT INSPECTION 
1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 
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4. Measure waveform between terminal "FL, FR : , RL, RR : 1" of the wheel speed sensor harness connector and 


chassis ground. 


Specification : High : 1.05 V , Low : 0.525 V 


FR 50 mS CHB @.5 ¥ 
) ; drome e: NNE. ‘ z 


Approx £'05V 


Approx: 0:5254 i 
> > i 


1 Wheel speed senser (FL-, FR-) 1, Wheel spoed sensor (RL-, RR-) : ' : : 
2 Wheel speed sensor (FL+, FR+) 2. Wheel speed sensor (RL+, PR+) eee 
TORT | ZOOM) |CURS| | MEMO] | RECD| | MENU | 


5. Is the measured waveform within specifications? 
YES 

Fault is intermittent caused by poor connection in wheel speed sensor harness or external noise, Thoroughly 
check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage 
and external noise, an interference between harnesses. Repair or replace as necessary and then go to 
"Verification Of Vehicle Repair" procedure. 

If OK, Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace 
HECU and then go to "Verification Of Vehicle Repair" procedure. 
No M 

Check for improper installation of wheel speed sensor. If NG, repair as necessary and then go to "Verification 
Of Vehicle Repair" procedure. 

Check for damage of rotor teeth or wheel bearing. If NG, repair as necessary and then go to "Verification Of 
Vehicle Repair" procedure. 

Substitute with a known-good Wheel speed sensor and check for proper operation. If problem is corrected, 
replace Wheel speed sensor and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 


2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information.(Start and drive vehicle in gear and 


maintain vehicle speed at or above 50 km/h (31.1 mph)) 
4. Are any DTCs present ? 


YES 
Go to the applicable troubleshooting procedure. 


EA = = = |] 


System performing to specification at this time. 


Brake System > Troubleshooting > C1206 


COMPONENT LOCATION 
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General Description 


The wheel speed sensor is the essential component the ABS ECU uses to calculate vehicle speed and to determine 
whether wheel lock occurs. For example, rear wheel speed signal is used as a reference value, for vehicle speed, in 
front wheel drive vehicles, and if a difference between front and rear wheel speed occurs, then ABS control is 
performed. Wheel speed sensor is active hall IC-sensor type and good at temperature and noise characteristic. 
Digital waveform is produced as tone wheel rotate according as hall sensor principle. Frequency of duty waveform 
is changed in proportion to speed of the rotation of tone wheel and HECU calculate vehicle speed by this frequency. 


DTC Description 


The ABS ECU monitors the wheel speed sensor circuit continuously. A direct current is supplied in the wheel-speed 
sensor by a power source in the input amplifier of the control unit. If the WSS circuit is broken, in that case a fault is 
detected by detecting abnormal input current. HECU cuts off the voltage supply to wheel sensor channel which had 
a fault and prevent vehicle's damage due to super heated harness. If one or more defects has detected, DTC code 
of defected wheel will be stored. Mutual short between sensors is detected by executing self diagnosis successively 
at corresponding wheel when ignition ON. Warning lamp is turned OFF unless additional faults are detected when 
the IG KEY is turned ON again. 


DTC Detecting Condition 


DTC Strategy e Voltage monitoring 


Monitoring 
Once after power up. 
Casel 


e Shorts between WSS lines and shorts to UZ can be 
detected by switching single WSS channels in sequence. If 
there is an error after end of test, a failure is recognized. 

In case of a WSS power line short to V_batt, this FSA 
test will detect an under voltage failure. (ABS only) 
FSA test : fail save circuit test 
UZ : Ignition Voltage 


Period 
Case2 E 
Enable e When the sensor current levels are out of permissible 
Conditions| range(LOW : 7 mA, HIGH : 14 mA) for 200 ms. 


e Sensor failure outside of the ABS control cycle 


Enable 
Conditions 
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1. Only one wheel failure : Only the ABS/ESC functions 
are inhibited. The ABS/ESC warning lamps are 
activated and the EBD warning lamp is not activated. 

2. Two wheels failure : Only the ABS/ESC functions are 
inhibited. The ABS/ESC warning lamps are activated 
and the EBD warning lamp is not activated. 


e Open or short of Wheel 
speed sensor circuit 

e Inoperative Wheel 
speed sensor 


i eI tive HE 
3. More than 3 wheels failure :System down. The noperative HECU 


ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 
e Sensor failure inside the ABS control cycle 
1. One front wheel failure : Inhibit the ABS/ESC control. 
Fail Safe Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 

2. Two wheels failure : Inhibit the ABS/ESC control. 
Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 

3. More than 3 wheels failure : System down. The 
ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


Monitor Scantool Data 

1. Engine "ON". 

2. Connect scantool to Data Link Connector(DLC). 

3. Start and drive vehicle in gear and maintain vehicle speed at or above 10 km/h(6.2 mph) 
4. Monitor the "Wheel speed sensor" parameter on the Scantool. 


Specification : Compare with another parameters related to wheel speed sensor. If it is the same as 
another parameters, it is in normal condition. 
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BATTERY VOLTAGE ; BATTERY VOLTAGE 14.2 V 
WHEEL SPD SNSOR-FL .8 Km/h 
WHEEL SPD SNSOR-FR WHEEL SPD SNSOR-FR 18.8 Kah 
WHEEL SPD SNSOR-RL WHEEL SPD SNSOR-RL 18.8 Kah 
WHEEL SPD SNSOR-RR WHEEL SPD SNSOR-RR 18.8 Kah 
ABS WARNING LAMP ABS WARNING LAMP 

EBD WARNING LAMP EBD WARNING LAMP 


Fig 1) Test Condition : Test Condition : Drive vehicle at a speed of 10km/h or more. (6.2mph or more) Normal D 
Fig 2) Test Condition : Drive vehicle at a speed cf 10km/h or more. (6.2mph or more) Abnormal Data (Open) 


5. Is parameter displayed within specifications? 
YES 
Fault is intermittent caused by poor connection in wheel speed sensor harness and/or HECU's connector or 
was repaired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor 
connection, bending, corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then 
go to "Verification Of Vehicle Repair" procedure. 


EA °° § 


Go to "W/Harness Inspection" procedure. 


Terminal & Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
| NO 
Go to "Power Circuit Inspection" procedure. 
Power Supply Circuit Inspection 
1. Ignition "ON". 
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2. Measure voltage between terminal (FL, FR : 2, RL, RR : 2) of the wheel speed sensor harness connector and 
chassis ground. 


Specification : Approx. B+ 


1. Wheel speed sensor{-) 
2. Wheel speed sensor +) 


1. Whee! speed sensor{-) 
2. Wheel speed sensor(+) 


3. Is the measured voltage within specifications? 


YES 
Go to "Signal Circuit Inspection" procedure. 


| NO M 

Check for open or short to GND in wheel speed sensor harness between terminal "FL, FR : 2, RL, RR : 2" of 
the wheel speed sensor harness connector and terminal of the HECU harness connector. Repair as necessary 
and then go to "Verification Of Vehicle Repair" procedure. 

If OK, Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace 
HECU and then go to "Verification Of Vehicle Repair" procedure. 


HECU harness connector (Power 
DTC LOCATION supply) 


Signal Circuit Inspection 

1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 
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4. Measure waveform between terminal of the HECU harness connector and chassis ground. 


Specification : Approx. High : 1.05 V , Low : 0.525 V 


<ESC HECU» 


FR “58 mS CHB @.5 ¥ 


DEN 


|b ; 


k 


5. Is the measured waveform within specifications? 
YES 

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 
No M 

Check for open or short to GND in wheel speed sensor harness between terminal "FL, FR : 1, RL, RR : 1" of 
the wheel speed sensor harness connector and terminal of the HECU harness connector. Repair as necessary 
and then go to "Verification Of Vehicle Repair" procedure. 

If OK, Go to "Component Inspection" procedure. 


Component Inspection 

1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 
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4. Measure waveform between terminal "FL, FR : 1, RL, RR : 1" of the wheel speed sensor harness connector and 
chassis ground. 


Specification : Approx. High : 1.05 V , Low : 0.525 V 


FR 50 mS CHB @.5 ¥ 
RE E R E 


Approx £'05V 


Approx: 0:5254- i 


> ? 


4 Wheel speed sonser {FL-, FR-} 1, Wheel spoed sensor (RL-, RR-) h - : - 
2 Wheel speed sensor (FL+, FR+) 2. Wheel speed sensor (RL+, PR+) P< CE SS SS a a 

TORT |ZOOM| | CURS| MEMO] | RECD | | MENU | 
5. Is the measured waveform within specifications? 


YES 
Fault is intermittent caused by poor connection in wheel speed sensor harness. Go to "Verification Of Vehicle 


Repair" procedure. 
Substitute with a known-good Wheel speed sensor and check for proper operation. If problem is corrected, 
replace Wheel speed sensor and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


EA = = = |] 


System performing to specification at this time. 


Brake System > Troubleshooting > C1207 


COMPONENT LOCATION 
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General Description 


The wheel speed sensor is the essential component the ABS ECU uses to calculate vehicle speed and to determine 
whether wheel lock occurs. For example, rear wheel speed signal is used as a reference value, for vehicle speed, in 
front wheel drive vehicles, and if a difference between front and rear wheel speed occurs, then ABS control is 
performed. Wheel speed sensor is active hall IC-sensor type and good at temperature and noise characteristic. 
Digital waveform is produced as tone wheel rotate according as hall sensor principle. Frequency of duty waveform 
is changed in proportion to speed of the rotation of tone wheel and HECU calculate vehicle speed by this frequency. 


DTC Description 


The ABS ECU monitors the wheel speed sensor signal continuously. This code is set when an abnormal signal due 
to air gap problem or an abnormal speed change ratio are detected at the vehicle speed between 10 km/h to 80 
km/h(6.2 mph to 49.7 mph). Warning lamp is turned OFF unless additional faults are detected when the IG KEY is 
turned ON again, and wheel speed is more than 12 Km/h(7.5 mph). 


DTC Detecting Condition 


DTC Strategy e Signal monitoring 


Montiel The monitoring is active from 10 km/h to 80 km/h(6.2 
ite mph to 49.7 mph) and if no ABS-control is active at a 
Period 
front wheel and a rear wheel. 
Casel 


e Every time, ifa gap in the wheel speed sensor signal 
Enable occurs cyclically with one wheel rotation, a fault counter is 
Conditions| increased by one. If the fault counter exceeds its limit of 6, 
a wheel specific fault is stored in the EEPROM. 


e If following interference and signal disturbance is detected, 


a failure is set after 10 s. 
Enable non-plausible high frequency received. 
Conditions| non-plausible high wheel acceleration. 
non-plausible high wheel jurk. 
non-plausible delta T and edges at low speed. 


Monitori f 
cunonne e Continuous 
Period 

Case2 


Fail Safe 


Monitor Scantool Data 
1. Engine "ON". 


e Sensor failure outside of the ABS control cycle 
1. Only one wheel failure : Only the ABS/ESC functions 


are inhibited. The ABS/ESC warning lamps are 
activated and the EBD warning lamp is not activated. 


2. Two wheels failure : Only the ABS/ESC functions are 


inhibited. The ABS/ESC warning lamps are activated 
and the EBD warning lamp is not activated. 


3. More than 3 wheels failure :System down. The 


ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


e Sensor failure inside the ABS control cycle 
1. One front wheel failure : Inhibit the ABS/ESC control. 


Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 


. Two wheels failure : Inhibit the ABS/ESC control. 


Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 


. More than 3 wheels failure : System down. The 


ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


2. Connect scantool to Data Link Connector(DLC). 
3. Start and drive vehicle in gear and maintain vehicle speed at or above 12 km/h(7.5 mph) 
4. Monitor the "Wheel Speed Sensor" parameter on the Scantool. 
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e Improper installation of 
wheel speed sensor 

e Abnormal Rotor and 
wheel bearing 

e Inoperative Wheel 
speed sensor 

e Exteral noise 


Specification : Compare with another parameters related to wheel speed sensor. If it is the same as 
another parameters, it is in normal condition 
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1.2 CURRENT DATA 


* BATTERY VOLTAGE 14.2 V 


Be WHEEL SPD SNSOR-FL 12.8 Km/h 


* [WHEEL SPD SNSOR-FR 
* |WHEEL SPD SNSOR-RL 


* WHEEL SPD SNSOR-RR 


[FIX | [SCRN] [FULL | [PART | [GBPH] |HELP | [List|(T+131 16.0 S1 [FIX | [Hone] 
Fig 


Fig 1) Test Condition : Drive vehicle at a speed of 12 km/h or more. {7.5mph or more) Normal Data 
Fig 2) Test Condition : Drive vehicle at a speed of 20 km/h or more. (12.4mph or more) Normal Graph 


5. Is parameter displayed within specifications? 
YES 
Fault is intermittent caused by faulty HECU or external noise, was repaired and HECU memory was not 
cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, 
deterioration, or damage. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


| NO = = e] 


Go to "Component Inspection" Procedure. 


COMPONENT INSPECTION 
1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 


4. Measure waveform between terminal "FL, FR : 1, RL, RR : 1" of the wheel speed sensor harness connector and 
chassis ground. 


Specification : High : 1.05 V , Low : 0.525 V 


FR 58 nS CH B@.5 V 


>” Approx” 105 V 


Approx: 0.5254. i 
+ Wheel speed senser (FL-, FR-) 1, Wheel speed sensor (RL-, RR-) D } 
2. Wheel speed sensor (FL+, FR+) 2. Wheel speed sensor (RL+, RR+) 


TARY |Zoon| | curs| MEMO] | RECD | | MENU | 
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5. Is the measured waveform within specifications? 
YES 

Fault is intermittent caused by poor connection in wheel speed sensor harness or external noise, Thoroughly 
check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage 
and external noise, an interference between harnesses. Repair or replace as necessary and then go to 
"Verification Of Vehicle Repair" procedure. 

If OK, Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace 
HECU and then go to "Verification Of Vehicle Repair" procedure. 
No 

Check for improper installation of wheel speed sensor. If NG, repair as necessary and then go to "Verification 
Of Vehicle Repair" procedure. 

Check for damage of rotor teeth or wheel bearing. If NG, repair as necessary and then go to "Verification Of 
Vehicle Repair" procedure. 

Substitute with a known-good Wheel speed sensor and check for proper operation. If problem is corrected, 
replace Wheel speed sensor and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information.(Start and drive vehicle in gear and 
maintain vehicle speed at or above 12 km/h (7.5 mph)) 
4. Are any DTCs present ? 


eS ee 


Go to the applicable troubleshooting procedure. 


| NO = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C1208 


COMPONENT LOCATION 


General Description 

The wheel speed sensor is the essential component the ABS ECU uses to calculate vehicle speed and to determine 
whether wheel lock occurs. For example, rear wheel speed signal is used as a reference value, for vehicle speed, in 
front wheel drive vehicles, and if a difference between front and rear wheel speed occurs, then ABS control is 
performed. Wheel speed sensor is active hall IC-sensor type and good at temperature and noise characteristic. 
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Digital waveform is produced as tone wheel rotate according as hall sensor principle. Frequency of duty waveform 
is changed in proportion to speed of the rotation of tone wheel and HECU calculate vehicle speed by this frequency. 


DTC Description 

The ABS ECU monitors the wheel speed sensor signal continuously. This code is set when there is no wheel speed 
signals within 10 ms to 20 ms at a vehicle speed > 43.2 km/h(26.8 mph) or a deviation between sensors exceed the 
threshold or one or two wheels are at 2.75 km/h(1.7 mph) while the vehicle speed is at 12 km/h(7.5 mph). Warning 
lamp is turned OFF unless additional faults are detected when the IG KEY is turned ON again, and wheel speed is 
more than 12 Km/h(7.5 mph). 


DTC Detecting Condition 


DTC Strategy e Signal monitoring 


Monitori 
nS e Continuous (only no under voltage is not detected) 


e If one (or two) wheel are at 2.75 km/h(1.7 mph) and the 
other wheels are above 12 km/h(7.5 mph) for longer than 
ls. 

e During driving, when the vehicle accelerates 18 km/h(11.2 
mph) after a particular wheel speed gets to 2.75 km/h(1.7 
mph) and stays there. At that time, If one (or two) wheel 
are at 2.75 km/h(1.7 mph). 

- This monitoring is performed at the following condition. 
1. At the time the vehicle is accelerated to 12 km/h(7.5 
mph). 


Enable 
Conditions 


2. Once after energizing the system. 
3. If the vehicle was stationary for approx. 2s. 

e If one (or two) wheels are under 5 km/h(3.1 mph) and the 
two fastest wheels have a velocity above 12 km/h(7.5 
mph) for more than 20s. 


e Continuous ( If vehicle speed > 12 m/s) 
- but this monitoring is disabled in the following event 


1. Aquaplaning. 
2. Interference. 
3. Supply voltage below 7.6 or above 18 Volts 


e No wheel speed signals within 10 ms to 20 ms at a vehicle 
speed > 12 m/s (43.2 km/h(26.8 mph)). 
- If the dynamic sensor monitor responses, the failures will 
be stored into failure memory immediately after a waiting 
period of 60 ms. 
- If occurs low voltage active sensors during the waiting 
period of 60 ms no failure is stored in the EEPROM. 


Monitori ; 
ontang e Continuous 
Period 


Enable 
Conditions 


Enable 
Conditions 


Monitoring 
Period 


e Vehicle < 100Km/h 

- Difference of two wheel speeds at FL to RL/FR to 
RR>1.7m/s (6km/h(3.7mph)). 

- Difference of two wheel speeds at FL to FR/RL to 
RR>1.7m/s + 1.1m/s. 

- Difference of two wheel speeds at FL to RR/FR to 
RL>1.7m/s + 2.2m/s. 

If at least one wheel is at 1.4m/s or lower, a wheel 
speed difference of adjoining wheels up to 3.3m/s(or 
3.3m/s + 1.1m/s) is permitted. 

Vehicle > 100Km/h 

- Difference of two wheel speeds at FL to RL/FR to 
RR>(6% Vref). 

- Difference of two wheel speeds at FL to FR/RL to 
RR>(6%Vref + 1.1m/s). 

- Difference of two wheel speeds at FL to RR/FR to 
RL>(6%xVref + 2.2m/s). 

V_ref : Vehicle Reference Speed 
Detection filter time 


- Response and detection filter time depend on the amount 
of the speed difference and additional conditions as shown 


below. 
1. 18s - if fault threshold is exceeding > 1.7m/s resp.6% 
2. 9s - if fault threshold is exceeding > 3.3m/s resp. 12% 
3. If any wheel shows strong deceleration the fault 
detection filter time is not shorter than 18s. 
4. If spinning wheel is detected the fault detection filter 
time is not shorter than 72s. 

e Fault allocation 
If the exact fault location can be determined the wheel 
specific fault will be set. This is the case if at the time of 
detection the faulty wheel speed is at or below 1.4m/s. 
Otherwise a general WSS_Generic fauly (C1213) is set. 


e Main Monitoring 
- The main monitor needs additional information of the 
ESC-sensors and is active for a velocity > 20 km/h(12.4 
mph) and no under voltage is detected. 


e Backup Monitoring 
- Continuous 


e Main Monitoring 
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e Improper installation of 
wheel speed sensor 

e Abnormal Rotor and 
wheel bearing 

e Inoperative Wheel 
speed sensor 


1. If the maximum difference of wheel speeds related to 
maximum wheel speed exceeds 5%. 

2. Detection filter time : 
- the above conditions apply for 20s for 1 defective 


Cased wheel speed sensor. 
- ESC - the above conditions apply for 40s for 2 defective 
Only wheel speed sensor. 
If the faulty wheel is always the same, a wheel specific 
Enable wheel speed sensor fault is set, otherwise a generic 
Conditions wheel speed sensor fault (C1213) is set. 


e Backup Monitoring 

1. If the deviation between the fastest and the slowest 
wheel exceeds 6% related to the fastest wheel when the 
velocity is higher than 50 km/h(31.1 mph). 

2. When the velocity is below 50 km/h(31.1 mph), if the 
deviation exceeds an absolute value of 3km/h(1.9 mph). 

3. Detection filter time : normally 20s 
- In case of a detected curve, the threshold is increased 
with an additional value of 4 km/h(2.5 mph). 


e Sensor failure outside of the ABS control cycle 
1. Only one wheel failure : Only the ABS/ESC functions 
are inhibited. The ABS/ESC warning lamps are 
activated and the EBD warning lamp is not activated. 
2. Two wheels failure : Only the ABS/ESC functions are 
inhibited. The ABS/ESC warning lamps are activated 
and the EBD warning lamp is not activated. 


3. More than 3 wheels failure :System down. The 
ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 

e Sensor failure inside the ABS control cycle 
1. One front wheel failure : Inhibit the ABS/ESC control. 
Fail Safe Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 

. Two wheels failure : Inhibit the ABS/ESC control. 
Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 

. More than 3 wheels failure : System down. The 
ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


Monitor Scantool Data 
1. Engine "ON". 
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2. Connect scantool to Data Link Connector(DLC). 
3. Start and drive vehicle in gear and maintain vehicle speed at or above 50 km/h(31.1 mph) 
4. Monitor the "Wheel Speed Sensor" parameter on the Scantool. 


Specification : Compare with another parameters related to wheel speed sensor. If it is the same as 
another parameters, it is in normal condition. 


1.2 CURRENT DATA 1.2 CURRENT DATA 


BATTERY VOLTAGE 

WHEEL SPD SNSOR-FL 
WHEEL SPD SNSOR-FR 
WHEEL SPD SNSOR-RL 


WHEEL SPD SNSOR-RRE 
ABS WARNING LAMP 
EBD WARNING LAMP 


BATTERY VOLTAGE 
WHEEL SPD SNSOR-FL 
WHEEL SPD SNSOR-FR 


WHEEL SPD SNSOR-RL 
WHEEL SPD SNSOR-RER 
ABS WARNING LAMP 
EBD WARNING LANP 


|_[F1x_| [ScRN) (GRPH] [HELP| | 


1.2 | 1.2 CURRENT DATA DATA 


32.8 Knd~h 


14. 


58. 

58. 

58.8 Km/h 
ON 

ON 


(Fix | [scrN] [FULL] [Part] [GRPH] [HELP] | [List]tt+i3) 16.8 S1 [Fix | [HOME] 


Fig 1) Test Condition : Drive vehicle at a speed of 50 km/h or more. (31.1 mph or more) Normal Data 

Fig 2) Test Condition : Drive vehicle at a speed of 51 km/h or more. (31.7 mph or more) Normal Graph 
Fig 3) Test Condition : Drive vehicle at a speed of 54 km/h or more. (31.7 mph or more) Abnormal Data 
Fig 4) Test Condition : Drive vehicle at a speed of 51 km/h or more. (31.7 mph or more) Abnormal Graph 


5. Is parameter displayed within specifications? 


YES 


Fault is intermittent caused by poor connection in wheel speed sensor harness, Thoroughly check connectors 
for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage. Repair as necessary 
and then go to "Verification Of Vehicle Repair" procedure. 


| NO = = = | 


Go to "Component Inspection" Procedure. 


COMPONENT INSPECTION 
1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 
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4. Measure waveform between terminal "FL, FR : , RL, RR : 1" of the wheel speed sensor harness connector and 


chassis ground. 


Specification : High : 1.05 V , Low : 0.525 V 


FR 50 mS CHB @.5 ¥ 
) ; drome e: NNE. ‘ z 


Approx £'05V 


Approx: 0:5254 i 
> > i 


1 Wheel speed senser (FL-, FR-) 1, Wheel spoed sensor (RL-, RR-) : ' : : 
2 Wheel speed sensor (FL+, FR+) 2. Wheel speed sensor (RL+, PR+) eee 
TORT | ZOOM) |CURS| | MEMO] | RECD| | MENU | 


5. Is the measured waveform within specifications? 
YES 

Fault is intermittent caused by poor connection in wheel speed sensor harness or external noise, Thoroughly 
check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage 
and external noise, an interference between harnesses. Repair or replace as necessary and then go to 
"Verification Of Vehicle Repair" procedure. 

If OK, Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace 
HECU and then go to "Verification Of Vehicle Repair" procedure. 
No M 

Check for improper installation of wheel speed sensor. If NG, repair as necessary and then go to "Verification 
Of Vehicle Repair" procedure. 

Check for damage of rotor teeth or wheel bearing. If NG, repair as necessary and then go to "Verification Of 
Vehicle Repair" procedure. 

Substitute with a known-good Wheel speed sensor and check for proper operation. If problem is corrected, 
replace Wheel speed sensor and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 


2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information.(Start and drive vehicle in gear and 


maintain vehicle speed at or above 50 km/h (31.1 mph)) 
4. Are any DTCs present ? 


YES 
Go to the applicable troubleshooting procedure. 


EA = = |] 


System performing to specification at this time. 


Brake System > Troubleshooting > C1209 


COMPONENT LOCATION 
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General Description 


The wheel speed sensor is the essential component the ABS ECU uses to calculate vehicle speed and to determine 
whether wheel lock occurs. For example, rear wheel speed signal is used as a reference value, for vehicle speed, in 
front wheel drive vehicles, and if a difference between front and rear wheel speed occurs, then ABS control is 
performed. Wheel speed sensor is active hall IC-sensor type and good at temperature and noise characteristic. 
Digital waveform is produced as tone wheel rotate according as hall sensor principle. Frequency of duty waveform 
is changed in proportion to speed of the rotation of tone wheel and HECU calculate vehicle speed by this frequency. 


DTC Description 


The ABS ECU monitors the wheel speed sensor circuit continuously. A direct current is supplied in the wheel-speed 
sensor by a power source in the input amplifier of the control unit. If the WSS circuit is broken, in that case a fault is 
detected by detecting abnormal input current. HECU cuts off the voltage supply to wheel sensor channel which had 
a fault and prevent vehicle's damage due to super heated harness. If one or more defects has detected, DTC code 
of defected wheel will be stored. Mutual short between sensors is detected by executing self diagnosis successively 
at corresponding wheel when ignition ON. Warning lamp is turned OFF unless additional faults are detected when 
the IG KEY is turned ON again. 


DTC Detecting Condition 


DTC Strategy e Voltage monitoring 


Monitoring 
Once after power up. 
Casel 


e Shorts between WSS lines and shorts to UZ can be 
detected by switching single WSS channels in sequence. If 
there is an error after end of test, a failure is recognized. 

In case of a WSS power line short to V_batt, this FSA 
test will detect an under voltage failure. (ABS only) 
FSA test : fail save circuit test 
UZ : Ignition Voltage 


Period 
Case2 E 
Enable e When the sensor current levels are out of permissible 
Conditions| range(LOW : 7 mA, HIGH : 14 mA) for 200 ms. 


e Sensor failure outside of the ABS control cycle 


Enable 
Conditions 
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1. Only one wheel failure : Only the ABS/ESC functions 
are inhibited. The ABS/ESC warning lamps are 
activated and the EBD warning lamp is not activated. 

2. Two wheels failure : Only the ABS/ESC functions are 
inhibited. The ABS/ESC warning lamps are activated 
and the EBD warning lamp is not activated. 


e Open or short of Wheel 
speed sensor circuit 

e Inoperative Wheel 
speed sensor 


i eI tive HE 
3. More than 3 wheels failure :System down. The noperative HECU 


ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 
e Sensor failure inside the ABS control cycle 
1. One front wheel failure : Inhibit the ABS/ESC control. 
Fail Safe Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 

2. Two wheels failure : Inhibit the ABS/ESC control. 
Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 

3. More than 3 wheels failure : System down. The 
ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


Monitor Scantool Data 

1. Engine "ON". 

2. Connect scantool to Data Link Connector(DLC). 

3. Start and drive vehicle in gear and maintain vehicle speed at or above 10 km/h(6.2 mph) 
4. Monitor the "Wheel speed sensor" parameter on the Scantool. 


Specification : Compare with another parameters related to wheel speed sensor. If it is the same as 
another parameters, it is in normal condition. 


Page 142 of 259 


BATTERY VOLTAGE ; BATTERY VOLTAGE 14.2 V 
WHEEL SPD SNSOR-FL .8 Km/h 
WHEEL SPD SNSOR-FR WHEEL SPD SNSOR-FR 18.8 Kah 
WHEEL SPD SNSOR-RL WHEEL SPD SNSOR-RL 18.8 Kah 
WHEEL SPD SNSOR-RR WHEEL SPD SNSOR-RR 18.8 Kah 
ABS WARNING LAMP ABS WARNING LAMP 

EBD WARNING LAMP EBD WARNING LAMP 


Fig 1) Test Condition : Test Condition : Drive vehicle at a speed of 10km/h or more. (6.2mph or more) Normal D 
Fig 2) Test Condition : Drive vehicle at a speed cf 10km/h or more. (6.2mph or more) Abnormal Data (Open) 


5. Is parameter displayed within specifications? 
YES 
Fault is intermittent caused by poor connection in wheel speed sensor harness and/or HECU's connector or 
was repaired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor 
connection, bending, corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then 
go to "Verification Of Vehicle Repair" procedure. 


EA °° § 


Go to "W/Harness Inspection" procedure. 


Terminal & Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
| NO 
Go to "Power Circuit Inspection" procedure. 
Power Supply Circuit Inspection 
1. Ignition "ON". 
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2. Measure voltage between terminal (FL, FR : 2, RL, RR : 2) of the wheel speed sensor harness connector and 
chassis ground. 


Specification : Approx. B+ 


1. Wheel speed sensor{-) 
2. Wheel speed sensor +) 


1. Whee! speed sensor{-) 
2. Wheel speed sensor(+) 


3. Is the measured voltage within specifications? 


YES 
Go to "Signal Circuit Inspection" procedure. 


| NO M 

Check for open or short to GND in wheel speed sensor harness between terminal "FL, FR : 2, RL, RR : 2" of 
the wheel speed sensor harness connector and terminal of the HECU harness connector. Repair as necessary 
and then go to "Verification Of Vehicle Repair" procedure. 

If OK, Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace 
HECU and then go to "Verification Of Vehicle Repair" procedure. 


HECU harness connector (Power 
DTC LOCATION supply) 


Signal Circuit Inspection 

1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 
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4. Measure waveform between terminal of the HECU harness connector and chassis ground. 


Specification : Approx. High : 1.05 V , Low : 0.525 V 


<ESC HECU» 


FR “58 mS CHB @.5 ¥ 


DEN 


|b ; 


k 


5. Is the measured waveform within specifications? 
YES 

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 
NO M 

Check for open or short to GND in wheel speed sensor harness between terminal "FL, FR : 1, RL, RR : 1" of 
the wheel speed sensor harness connector and terminal of the HECU harness connector. Repair as necessary 
and then go to "Verification Of Vehicle Repair" procedure. 

If OK, Go to "Component Inspection" procedure. 


Component Inspection 

1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 
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4. Measure waveform between terminal "FL, FR : 1, RL, RR : 1" of the wheel speed sensor harness connector and 
chassis ground. 


Specification : Approx. High : 1.05 V , Low : 0.525 V 


FR 50 mS CHB @.5 ¥ 
RE E R E 


Approx £'05V 


Approx: 0:5254- i 


> ? 


4 Wheel speed sonser {FL-, FR-} 1, Wheel spoed sensor (RL-, RR-) h - : - 
2 Wheel speed sensor (FL+, FR+) 2. Wheel speed sensor (RL+, PR+) P< CE SS SS a a 

TORT |ZOOM| | CURS| MEMO] | RECD | | MENU | 
5. Is the measured waveform within specifications? 


YES 
Fault is intermittent caused by poor connection in wheel speed sensor harness. Go to "Verification Of Vehicle 


Repair" procedure. 
Substitute with a known-good Wheel speed sensor and check for proper operation. If problem is corrected, 
replace Wheel speed sensor and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


EA = = = |] 


System performing to specification at this time. 


Brake System > Troubleshooting > C1210 


COMPONENT LOCATION 
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General Description 


The wheel speed sensor is the essential component the ABS ECU uses to calculate vehicle speed and to determine 
whether wheel lock occurs. For example, rear wheel speed signal is used as a reference value, for vehicle speed, in 
front wheel drive vehicles, and if a difference between front and rear wheel speed occurs, then ABS control is 
performed. Wheel speed sensor is active hall IC-sensor type and good at temperature and noise characteristic. 
Digital waveform is produced as tone wheel rotate according as hall sensor principle. Frequency of duty waveform 
is changed in proportion to speed of the rotation of tone wheel and HECU calculate vehicle speed by this frequency. 


DTC Description 


The ABS ECU monitors the wheel speed sensor signal continuously. This code is set when an abnormal signal due 
to air gap problem or an abnormal speed change ratio are detected at the vehicle speed between 10 km/h to 80 
km/h(6.2 mph to 49.7 mph). Warning lamp is turned OFF unless additional faults are detected when the IG KEY is 
turned ON again, and wheel speed is more than 12 Km/h(7.5 mph). 


DTC Detecting Condition 


DTC Strategy e Signal monitoring 


Montiel The monitoring is active from 10 km/h to 80 km/h(6.2 
ite mph to 49.7 mph) and if no ABS-control is active at a 
Period 
front wheel and a rear wheel. 
Casel 


e Every time, ifa gap in the wheel speed sensor signal 
Enable occurs cyclically with one wheel rotation, a fault counter is 
Conditions| increased by one. If the fault counter exceeds its limit of 6, 
a wheel specific fault is stored in the EEPROM. 


e If following interference and signal disturbance is detected, 


a failure is set after 10 s. 
Enable non-plausible high frequency received. 
Conditions| non-plausible high wheel acceleration. 
non-plausible high wheel jurk. 
non-plausible delta T and edges at low speed. 


Monitori f 
cunonne e Continuous 
Period 

Case2 


Fail Safe 


Monitor Scantool Data 
1. Engine "ON". 


e Sensor failure outside of the ABS control cycle 
1. Only one wheel failure : Only the ABS/ESC functions 


are inhibited. The ABS/ESC warning lamps are 
activated and the EBD warning lamp is not activated. 


2. Two wheels failure : Only the ABS/ESC functions are 


inhibited. The ABS/ESC warning lamps are activated 
and the EBD warning lamp is not activated. 


3. More than 3 wheels failure :System down. The 


ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


e Sensor failure inside the ABS control cycle 
1. One front wheel failure : Inhibit the ABS/ESC control. 


Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 


. Two wheels failure : Inhibit the ABS/ESC control. 


Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 


. More than 3 wheels failure : System down. The 


ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


2. Connect scantool to Data Link Connector(DLC). 
3. Start and drive vehicle in gear and maintain vehicle speed at or above 12 km/h(7.5 mph) 
4. Monitor the "Wheel Speed Sensor" parameter on the Scantool. 
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e Improper installation of 
wheel speed sensor 

e Abnormal Rotor and 
wheel bearing 

e Inoperative Wheel 
speed sensor 

e Exteral noise 


Specification : Compare with another parameters related to wheel speed sensor. If it is the same as 
another parameters, it is in normal condition 
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1.2 CURRENT DATA 


* BATTERY VOLTAGE 14.2 V 


Be WHEEL SPD SNSOR-FL 12.8 Km/h 


* [WHEEL SPD SNSOR-FR 
* |WHEEL SPD SNSOR-RL 


* WHEEL SPD SNSOR-RR 


[FIX | [SCRN] [FULL | [PART | [GBPH] |HELP | [List|(T+131 16.0 S1 [FIX | [Hone] 
Fig 


Fig 1) Test Condition : Drive vehicle at a speed of 12 km/h or more. {7.5mph or more) Normal Data 
Fig 2) Test Condition : Drive vehicle at a speed of 20 km/h or more. (12.4mph or more) Normal Graph 


5. Is parameter displayed within specifications? 
YES 
Fault is intermittent caused by faulty HECU or external noise, was repaired and HECU memory was not 
cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, 
deterioration, or damage. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


| NO = = e] 


Go to "Component Inspection" Procedure. 


COMPONENT INSPECTION 
1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 


4. Measure waveform between terminal "FL, FR : 1, RL, RR : 1" of the wheel speed sensor harness connector and 
chassis ground. 


Specification : High : 1.05 V , Low : 0.525 V 


FR 58 nS CH B@.5 V 


>” Approx” 105 V 


Approx: 0.5254. i 
+ Wheel speed senser (FL-, FR-) 1, Wheel speed sensor (RL-, RR-) D } 
2. Wheel speed sensor (FL+, FR+) 2. Wheel speed sensor (RL+, RR+) 


TARY |Zoon| | curs| MEMO] | RECD | | MENU | 
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5. Is the measured waveform within specifications? 
YES 

Fault is intermittent caused by poor connection in wheel speed sensor harness or external noise, Thoroughly 
check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage 
and external noise, an interference between harnesses. Repair or replace as necessary and then go to 
"Verification Of Vehicle Repair" procedure. 

If OK, Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace 
HECU and then go to "Verification Of Vehicle Repair" procedure. 
No 

Check for improper installation of wheel speed sensor. If NG, repair as necessary and then go to "Verification 
Of Vehicle Repair" procedure. 

Check for damage of rotor teeth or wheel bearing. If NG, repair as necessary and then go to "Verification Of 
Vehicle Repair" procedure. 

Substitute with a known-good Wheel speed sensor and check for proper operation. If problem is corrected, 
replace Wheel speed sensor and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information.(Start and drive vehicle in gear and 
maintain vehicle speed at or above 12 km/h (7.5 mph)) 
4. Are any DTCs present ? 


eS ee 


Go to the applicable troubleshooting procedure. 


| NO = = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C1211 


COMPONENT LOCATION 


General Description 

The wheel speed sensor is the essential component the ABS ECU uses to calculate vehicle speed and to determine 
whether wheel lock occurs. For example, rear wheel speed signal is used as a reference value, for vehicle speed, in 
front wheel drive vehicles, and if a difference between front and rear wheel speed occurs, then ABS control is 
performed. Wheel speed sensor is active hall IC-sensor type and good at temperature and noise characteristic. 
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Digital waveform is produced as tone wheel rotate according as hall sensor principle. Frequency of duty waveform 
is changed in proportion to speed of the rotation of tone wheel and HECU calculate vehicle speed by this frequency. 


DTC Description 

The ABS ECU monitors the wheel speed sensor signal continuously. This code is set when there is no wheel speed 
signals within 10 ms to 20 ms at a vehicle speed > 43.2 km/h(26.8 mph) or a deviation between sensors exceed the 
threshold or one or two wheels are at 2.75 km/h(1.7 mph) while the vehicle speed is at 12 km/h(7.5 mph). Warning 
lamp is turned OFF unless additional faults are detected when the IG KEY is turned ON again, and wheel speed is 
more than 12 Km/h(7.5 mph). 


DTC Detecting Condition 


DTC Strategy e Signal monitoring 


Monitori 
nS e Continuous (only no under voltage is not detected) 


e If one (or two) wheel are at 2.75 km/h(1.7 mph) and the 
other wheels are above 12 km/h(7.5 mph) for longer than 
ls. 

e During driving, when the vehicle accelerates 18 km/h(11.2 
mph) after a particular wheel speed gets to 2.75 km/h(1.7 
mph) and stays there. At that time, If one (or two) wheel 
are at 2.75 km/h(1.7 mph). 

- This monitoring is performed at the following condition. 
1. At the time the vehicle is accelerated to 12 km/h(7.5 
mph). 


Enable 
Conditions 


2. Once after energizing the system. 
3. If the vehicle was stationary for approx. 2s. 

e If one (or two) wheels are under 5 km/h(3.1 mph) and the 
two fastest wheels have a velocity above 12 km/h(7.5 
mph) for more than 20s. 


e Continuous ( If vehicle speed > 12 m/s) 
- but this monitoring is disabled in the following event 


1. Aquaplaning. 
2. Interference. 
3. Supply voltage below 7.6 or above 18 Volts 


e No wheel speed signals within 10 ms to 20 ms at a vehicle 
speed > 12 m/s (43.2 km/h(26.8 mph)). 
- If the dynamic sensor monitor responses, the failures will 
be stored into failure memory immediately after a waiting 
period of 60 ms. 
- If occurs low voltage active sensors during the waiting 
period of 60 ms no failure is stored in the EEPROM. 


Monitori ; 
ontang e Continuous 
Period 


Enable 
Conditions 


Enable 
Conditions 


Monitoring 
Period 


e Vehicle < 100Km/h 

- Difference of two wheel speeds at FL to RL/FR to 
RR>1.7m/s (6km/h(3.7mph)). 

- Difference of two wheel speeds at FL to FR/RL to 
RR>1.7m/s + 1.1m/s. 

- Difference of two wheel speeds at FL to RR/FR to 
RL>1.7m/s + 2.2m/s. 

If at least one wheel is at 1.4m/s or lower, a wheel 
speed difference of adjoining wheels up to 3.3m/s(or 
3.3m/s + 1.1m/s) is permitted. 

Vehicle > 100Km/h 

- Difference of two wheel speeds at FL to RL/FR to 
RR>(6% Vref). 

- Difference of two wheel speeds at FL to FR/RL to 
RR>(6%Vref + 1.1m/s). 

- Difference of two wheel speeds at FL to RR/FR to 
RL>(6%xVref + 2.2m/s). 

V_ref : Vehicle Reference Speed 
Detection filter time 


- Response and detection filter time depend on the amount 
of the speed difference and additional conditions as shown 


below. 
1. 18s - if fault threshold is exceeding > 1.7m/s resp.6% 
2. 9s - if fault threshold is exceeding > 3.3m/s resp. 12% 
3. If any wheel shows strong deceleration the fault 
detection filter time is not shorter than 18s. 
4. If spinning wheel is detected the fault detection filter 
time is not shorter than 72s. 

e Fault allocation 
If the exact fault location can be determined the wheel 
specific fault will be set. This is the case if at the time of 
detection the faulty wheel speed is at or below 1.4m/s. 
Otherwise a general WSS_Generic fauly (C1213) is set. 


e Main Monitoring 
- The main monitor needs additional information of the 
ESC-sensors and is active for a velocity > 20 km/h(12.4 
mph) and no under voltage is detected. 


e Backup Monitoring 
- Continuous 


e Main Monitoring 
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e Improper installation of 
wheel speed sensor 

e Abnormal Rotor and 
wheel bearing 

e Inoperative Wheel 
speed sensor 


1. If the maximum difference of wheel speeds related to 
maximum wheel speed exceeds 5%. 

2. Detection filter time : 
- the above conditions apply for 20s for 1 defective 


Cased wheel speed sensor. 
- ESC - the above conditions apply for 40s for 2 defective 
Only wheel speed sensor. 
If the faulty wheel is always the same, a wheel specific 
Enable wheel speed sensor fault is set, otherwise a generic 
Conditions wheel speed sensor fault (C1213) is set. 


e Backup Monitoring 

1. If the deviation between the fastest and the slowest 
wheel exceeds 6% related to the fastest wheel when the 
velocity is higher than 50 km/h(31.1 mph). 

2. When the velocity is below 50 km/h(31.1 mph), if the 
deviation exceeds an absolute value of 3km/h(1.9 mph). 

3. Detection filter time : normally 20s 
- In case of a detected curve, the threshold is increased 
with an additional value of 4 km/h(2.5 mph). 


e Sensor failure outside of the ABS control cycle 
1. Only one wheel failure : Only the ABS/ESC functions 
are inhibited. The ABS/ESC warning lamps are 
activated and the EBD warning lamp is not activated. 
2. Two wheels failure : Only the ABS/ESC functions are 
inhibited. The ABS/ESC warning lamps are activated 
and the EBD warning lamp is not activated. 


3. More than 3 wheels failure :System down. The 
ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 

e Sensor failure inside the ABS control cycle 
1. One front wheel failure : Inhibit the ABS/ESC control. 
Fail Safe Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 

. Two wheels failure : Inhibit the ABS/ESC control. 
Pressure is increased on a front wheel, Pressure is 
decreased on a rear wheel. After the ABS/ESC control, 
the ABS/ESC functions are inhibited. The ABS/ESC 
warning lamps are activated and the EBD warning lamp 
is not activated. 

. More than 3 wheels failure : System down. The 
ABS/EBD/ESC functions are inhibited. The 
ABS/EBD/ESC warning lamps are activated. 


Monitor Scantool Data 
1. Engine "ON". 
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2. Connect scantool to Data Link Connector(DLC). 
3. Start and drive vehicle in gear and maintain vehicle speed at or above 50 km/h(31.1 mph) 
4. Monitor the "Wheel Speed Sensor" parameter on the Scantool. 


Specification : Compare with another parameters related to wheel speed sensor. If it is the same as 
another parameters, it is in normal condition. 


1.2 CURRENT DATA 1.2 CURRENT DATA 


BATTERY VOLTAGE 

WHEEL SPD SNSOR-FL 
WHEEL SPD SNSOR-FR 
WHEEL SPD SNSOR-RL 


WHEEL SPD SNSOR-RRE 
ABS WARNING LAMP 
EBD WARNING LAMP 


BATTERY VOLTAGE 
WHEEL SPD SNSOR-FL 
WHEEL SPD SNSOR-FR 


WHEEL SPD SNSOR-RL 
WHEEL SPD SNSOR-RER 
ABS WARNING LAMP 
EBD WARNING LANP 


|_[F1x_| [ScRN) (GRPH] [HELP| | 


1.2 | 1.2 CURRENT DATA DATA 


32.8 Knd~h 


14. 


58. 

58. 

58.8 Km/h 
ON 

ON 


(Fix | [scrN] [FULL] [Part] [GRPH] [HELP] | [List]tt+i3) 16.8 S1 [Fix | [HOME] 


Fig 1) Test Condition : Drive vehicle at a speed of 50 km/h or more. (31.1 mph or more) Normal Data 

Fig 2) Test Condition : Drive vehicle at a speed of 51 km/h or more. (31.7 mph or more) Normal Graph 
Fig 3) Test Condition : Drive vehicle at a speed of 54 km/h or more. (31.7 mph or more) Abnormal Data 
Fig 4) Test Condition : Drive vehicle at a speed of 51 km/h or more. (31.7 mph or more) Abnormal Graph 


5. Is parameter displayed within specifications? 


YES 


Fault is intermittent caused by poor connection in wheel speed sensor harness, Thoroughly check connectors 
for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage. Repair as necessary 
and then go to "Verification Of Vehicle Repair" procedure. 


| NO = = = | 


Go to "Component Inspection" Procedure. 


COMPONENT INSPECTION 
1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 
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4. Measure waveform between terminal "FL, FR : , RL, RR : 1" of the wheel speed sensor harness connector and 


chassis ground. 


Specification : High : 1.05 V , Low : 0.525 V 


FR 50 mS CHB @.5 ¥ 
) ; drome e: NNE. ‘ z 


Approx £'05V 


Approx: 0:5254 i 
> > i 


1 Wheel speed senser (FL-, FR-) 1, Wheel spoed sensor (RL-, RR-) : ' : : 
2 Wheel speed sensor (FL+, FR+) 2. Wheel speed sensor (RL+, PR+) eee 
TORT | ZOOM) |CURS| | MEMO] | RECD| | MENU | 


5. Is the measured waveform within specifications? 
YES 

Fault is intermittent caused by poor connection in wheel speed sensor harness or external noise, Thoroughly 
check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage 
and external noise, an interference between harnesses. Repair or replace as necessary and then go to 
"Verification Of Vehicle Repair" procedure. 

If OK, Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace 
HECU and then go to "Verification Of Vehicle Repair" procedure. 
No M 

Check for improper installation of wheel speed sensor. If NG, repair as necessary and then go to "Verification 
Of Vehicle Repair" procedure. 

Check for damage of rotor teeth or wheel bearing. If NG, repair as necessary and then go to "Verification Of 
Vehicle Repair" procedure. 

Substitute with a known-good Wheel speed sensor and check for proper operation. If problem is corrected, 
replace Wheel speed sensor and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 


2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information.(Start and drive vehicle in gear and 


maintain vehicle speed at or above 50 km/h (31.1 mph)) 
4. Are any DTCs present ? 


YES 
Go to the applicable troubleshooting procedure. 


EA = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C1213 


COMPONENT LOCATION 


Page 155 of 259 


General Description 


The wheel speed sensor is the essential component the ABS ECU uses to calculate vehicle speed and to determine 
whether wheel lock occurs. For example, rear wheel speed signal is used as a reference value, for vehicle speed, in 
front wheel drive vehicles, and if a difference between front and rear wheel speed occurs, then ABS control is 
performed. Wheel speed sensor is active hall IC-sensor type and good at temperature and noise characteristic. 
Digital waveform is produced as tone wheel rotate according as hall sensor principle. Frequency of duty waveform 
is changed in proportion to speed of the rotation of tone wheel and HECU calculate vehicle speed by this frequency. 


DTC Description 


The ABS ECU monitors the wheel speed sensor signal continuously. This code is set, if the speed difference with 
adjacent wheel is out of permissible range or the ABS control cycle is abnormal. 


DTC Detecting Condition 


Item Detecting Condition 


DTC ; yea 
Signal monitorting 
Monro ng e Continous 
Case 1 Period 
Enable e When short cut between the wheel speed sensor supply 
Conditions| and the battery. 


Fail Safe | * Wheel speed sensor signals are not reliable. e Improper installation of 


Monitoring ; e Inoperative Wheel 
i e Continous 
Period speed sensor 


e The monitoring reports a failure if the ABS target slip is 
exceeded for a time period >= 10 s at one or more 
wheels. 

- If the driver brakes or the velocity is lower than 50 km/h 
the detection time is enlarged to 60 s. 


Fail Safe | ° Reduced function of the ESC system 


Enable 
Conditions 


wheel speed sensor 
e Signal monitoring © Abnormal Rotor and 
Strategy wheel bearing 
Case 2 


Page 156 of 259 
Monitor Scantool Data 
1. Engine "ON". 
2. Connect scantool to Data Link Connector(DLC). 
3. Start and drive vehicle in gear and maintain vehicle speed at or above 10 km/h(6.2 mph) 
4. Monitor the "Wheel Speed Sensor" parameter on the Scantool. 


Specification : Compare with another parameters related to wheel speed sensor. If it is the same as 
another parameters, it is in normal condition. 


1.2 CURRENT DATA 1.2 CURRENT DATA 


BATTERY VOLTAGE 
SNSOR-FL 
SNSOR-FR 


BATTERY VOLTAGE 14.2 V 
WHEEL SPD SNSOR-FL 32.8 Km/h 
WHEEL SPD SNSOR-FR 51.6 Km/h 


SNSOR-RL 

SNSOR-RR 
ABS WARNING LAMP 
EBD WARNING LAMP 


WHEEL SPD SNSOR-RL 51.8 Km/h 
WHEEL SPD SNSOR-RR 51.68 Km/h 
ABS WARNING LAMP ON 
EBD WARNING LAMP ON 


(Fix | |sceN) |FULL] [Part] [cren] [HELP] | | (rix | [scRN] [FuLL] [parT] [cren] [HELP] | 
Fig 1) Test Condition : Drive vehicle at a speed of 50 km/h or more. (31.1 mph or more) Normal Data 
Fig 2) Test Condition : Drive vehicle at a speed of 51 km/h or more. (31.7 mph or more) Abnormal Data 


5. Is parameter displayed within specifications? 
YES 
Fault is intermittent caused by poor connection in wheel speed sensor harness, Thoroughly check connectors 
for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage. Repair as necessary 
and then go to "Verification Of Vehicle Repair" procedure.. 


EA «8 


Go to "Component Inspection" Procedure. 


Component Inspection 

1. Lift the vehicle. 

2. Ignition "ON". 

3. Turn the wheel with hand. 
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4. Measure waveform between terminal "1" of the wheel speed sensor harness connector and chassis ground. 


Specification : 

High : 1.05 V , Low: 0.525 V 

Compare waveforms of all wheel speed sensors. 

If they have same waveform, it is in normal condition. 


bec | 


ny 


R GORGE sens coBasY 


2 p) g- ‘Approx: TOsV wg 


: L 
1. Wheel speed sensor (FL-, FR-) 1. Wheel spaed sensor (RL-, RA-) 
2. Wheel speed sensor (FL+, A+} 2. Wheel speed sensor (RL+, RR+) 


5. Is the measured waveform within specifications? 
YES 

Fault is intermittent caused by poor connection in wheel speed sensor harness, Thoroughly check connectors 
for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage. Repair or replace 
as necessary and then go to "Verification Of Vehicle Repair" procedure. 

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 
(NO M 

Check following point at wheel speed sensor which has abnormal waveform. 

Check for improper installation of wheel speed sensor. If NG, repair as necessary and then go to "Verification 
Of Vehicle Repair" procedure. 

Check for damage of rotor teeth or wheel bearing. If NG, repair as necessary and then go to "Verification Of 
Vehicle Repair" procedure. 

Substitute with a known-good Wheel speed sensor and check for proper operation. If problem is corrected, 
replace Wheel speed sensor and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and 

maintain vehicle speed is approx. 50km/h or more(31.1mph or more)) 
4. Are any DTCs present ? 
YES 
Go to the applicable troubleshooting procedure. 


EA = = e] 


System performing to specification at this time. 


Brake System > Troubleshooting > C1235 


COMPONENT LOCATION 
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Bey 


General Description 

The pressure sensor, installed in the HECU, sense the brake oil pressure to judge driver's brake intention when ESC 
is operating. If pressure of master cyclinder is applied to pressure sensor, the strain of the piezo element is changed 
and then the resistance of bridge circuit is changed according to changed strain. Therefore this changed resistance 
changes output voltage of bridge circuit and output voltage changes linearly. The sensor output is a analog signal in 
proportion to supply voltage, and the HECU recognizes a pressure value according to signal ratio about supply 
voltage. 


DTC Description 


Each unfiltered input signal voltage is monitored to be in the range of 4.7 V < input signal voltage < 5.3 V. A failure 
is detected if the output signal value is out of specified range for more than 100 ms or pressure sensor self test form 
is out of specification during self test. 


DTC Detecting Condition 


DTC Strategy e Voltage Monitoring 


Monitori ; 
Saone e Continuous 
Period 


Case 1 e A sensor supply failure is detected if Sensor Supply 


Enable 
> < 
Conditions CE í 5.3 V or Sensor Supply Voltage < 4.7 V for t 


Monitori . 
Catone e Continuous 
Period 

Case 2 


e A Fault is set if the DSO signal is voltage of DSO > 4.7 V 
or voltage of DSO < 0.3V for a time t >= 100 ms. 
- DSO: original pressure value. 


Monitori . 
atone e Continuous 
Period 

Case 3 


Enable 
Conditions 


Enable e A Fault is set if the DSI signal is voltage of DSI > 4.7 V or 


Conditions 


voltage of DSI < 0.3V for a time t >= 100 ms. 
- DSI : inverted pressure value. 
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JVLONIUOTING 


: e Continuous 
Period 


e A Fault is set if the voltage of DSO + DSI > 5.5V or 
Enable voltage of DSO + DSI < 4.5V for a time t >= 100ms. 
Conditions| - DSO: original pressure value. 
- DSI : inverted pressure value. f 
e Inoperative pressure 


Montormg e Once during Power Up ean , 
Period e Inoperative HECU 


e POS detects internal sensor malfunctions (sensor element, 
amplification, etc.). The POS is triggered if no low voltage 
is present and supply voltage is switched on. The test 
phase is divided in two 60 ms parts. DSO signal must be 
<0.5 V for 30 ms. In phase 2 DSO signal must be 

Enable between 1.9V and 3.1V for also 30 ms then the POS Test 
Conditions| is passed. The test phase is divided in two 60 ms parts. 


e Open or short of 
pressure sensor circuit 


DSO and DSI signal must be < 0.5 V for 30 ms. In phase 
2 DSO and DSI signal must be between 1.9 V and 3.1 V 
for also 30 ms then the POS Test is passed. A fault is set 
if POS does not satisfy the above conditions 

- POS : Power on selftest. 


No Pressure Signal available.. 
Sensor failure outside the ABS control cycle 
- Only the ABS/ESC functions are inhibited, allow the 
EBD. The ABS/ESC warning lamps are activated and the 
Fail Safe EBD warning lamp is not activated. 
Sensor failure inside the ABS control cycle 
- Inhibit the ESC control, allow the EBD. The ESC 
warning lamps are activated. After the control, the ABS 
functions are inhibited. The ABS warning lamps are 
activated. 


Monitor Scantool Data 

1. Connect scantool to Data Link Connector(DLC). 
2. Ignition "ON" & Engine "ON". 

3. Press the brake pedal. 
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4. Monitor the "Pressure Sensor" parameter on the Scantool. 


Specification : Approx. 60 bar ~150 bar (There are difference in displayed parameter according to 
braking force) 


1.2 CURRENT DATA 


BATTERY VOLTAGE 14.1 U 
STOP LAMP SWITCH 

STEERING ANGLE SNSR 

YAW RATE SNSR-LATERAL 

YAW RATE SNSR-YAW 


EBD WARNING LANP 


Fig 1) Test Condition : Ignition "ON" & Engine "ON" Normal data (There are difference in displayed 
parameter accorcing to braking force) 


5. Whenever brake pedal is pushed down, is the pressure sensor's scantool data changed? 
YES 
Fault is caused by having been repaired and HECU memory was not cleared. Clear the DTC and then go to 
"Verification Of Vehicle Repair" procedure. 


| NO = = = | 


Go to "Component Inspection" procedure. 


Component Inspection 
1. Ignition "OFF". 
2. Ignition "ON". 
3. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode. 
4. Using a scantool, Clear DTC. 
5. Select "Diagnostic Trouble Codes (DTCs)" mode again. 
6. Are any DTCs present ? 
YES 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 
NO M 
Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to 
"Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
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4. Are any DTCs present? 


eS āå O = y 


Go to the applicable troubleshooting procedure. 


EA = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C1237 


COMPONENT LOCATION 
| Px 
ye 
O / 
PRE 


General Description 

The pressure sensor, installed in the HECU, sense the brake oil pressure to judge driver's brake intention when ESC 
is operating. If pressure of master cyclinder is applied to pressure sensor, the strain of the piezo element is changed 
and then the resistance of bridge circuit is changed according to changed strain. Therefore this changed resistance 
changes output voltage of bridge circuit and output voltage changes linearly. The sensor output is a analog signal in 
proportion to supply voltage, and the HECU recognizes a pressure value according to signal ratio about supply 
voltage. 

DTC Description 

With the driver torque demand and the lateral acceleration a driver braking demand is calculated. Unless the pump 
motor is opreating or there is a brake signal, The offset compensation is executed. A failure is detected if offset value 
exceeded +15 bar. 


DTC Detecting Condition 
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DTC Strategy | ° Voltage Monitoring 


e After Pressure sensor initialization. 
Monitoring e No under voltage 
Period e No pumps are running. 


e No BLS-signal is set. 


Enable e The pressure sensor-offset value must be in the range of + 15 e Open or short of 
Conditions bar. A failure is detected if this range is exceeded. pressure sensor circuit 


e Reduced function caused by faulty pressure sensor signal. ° Inoperative pressure 
e Sensor failure outside the ABS control cycle ai 
- Only the ABS/ESC functions are inhibited, allow the EBD. The | * operative HECU 
ABS/ESC warning lamps are activated and the EBD warning 
Fail Safe lamp is not activated. 
e Sensor failure inside the ABS control cycle 
- Inhibit the ESC control, allow the EBD. The ESC warning 
lamps are activated. After the control, the ABS functions are 
inhibited. The ABS warning lamps are activated. 


Monitor Scantool Data 

1. Connect scantool to Data Link Connector(DLC). 

2. Ignition "ON" & Engine "ON". 

3. Press the brake pedal. 

4. Monitor the "Pressure Sensor" parameter on the Scantool. 


Specification : Approx. 60 bar ~150 bar (There are difference in displayed parameter according to 
braking force) 


1.2 CURRENT DATA 


BATTERY VOLTAGE 14.1 U 
STOP LAMP SWITCH 

STEERING ANGLE SNSR 

YAW RATE SNSR-LATERAL 


YAW RATE SNSR-YAW 
PRESSUR SENSOR 


EBD WARNING LANP 


Fig 1) Test Condition : Ignition "ON" & Engine "ON" Normal data (There are difference in displayed 
parameter accorcing to braking force) 
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5. Whenever brake pedal is pushed down, is the pressure sensor's scantool data changed? 
YES 
Fault is caused by having been repaired and HECU memory was not cleared. Clear the DTC and then go to 
"Verification Of Vehicle Repair" procedure. 


| NO = = 


Go to "Component Inspection" procedure. 


Component Inspection 
1. Ignition "OFF". 
2. Ignition "ON". 
3. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode. 
4. Using a scantool, Clear DTC. 
5. Select "Diagnostic Trouble Codes (DTCs)" mode again. 
6. Are any DTCs present ? 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 
NO 
Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to 
"Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 


eS ee 


Go to the applicable troubleshooting procedure. 


“T° = 8§ 


System performing to specification at this time. 


Brake System > Troubleshooting > C1260 


COMPONENT LOCATION 
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General Description 


The Steering angle sensor(SAS) is joined to the multi function switch and uses a CAN communication. The SAS is 
used to determine turning direction and speed of the steering wheel. The HECU uses the signals from the SAS when 
performing ESC-related calculations. 


DTC Description 

If the SAS signal is different from calculated value by yaw-rate sensor and wheel speed sensor, mechanically 
impossible SAS signal is detected, there is a difference between SAS signal and driving condition of the vehicle 
calculated from yaw-rate sensor and lateral G sensor, a failure is detected. 


DTC Detecting Condition 


DTC Strategy e Signal Monitoring 


Monitori f 
oe e Continuous 
Period 


e During normal driving conditions the long time filtered 
driving direction is straight ahead. The long time filtered 
SAS-value is equivalent to the offset. If the offset value 
exceeds a threshold of approximately 15 deg a SAS-fault 
is determined. Failure detection time depends on the 
driving distance, vehicle speed and on the amount of failed 
SAS signal. Within 30 km(18.6 mile) of symmetrical 
driving the calculated offset corresponds to the sensor 
offset. 


Enable 
Conditions 


e Continous (If the following conditions are satisfied) 
1. After SAS-initialization and vehicle reference speed > 
1.4 m/s (5 km/h(3.1 mph)) 
2. No under voltage 
3. At least one SAS-message was sent in the current 20 
ms-cycle. 


e A SAS-gradient-failure is set, if 

1. Signal gradient (steering angle velocity) from one 20 
ms-cycle to another is higher than 40° or 

2. Change of this gradient (steering angle acceleration) is 

Enable higher than 15° : | (LwInKOK1 . LwInK1K2)| > 15° 
Conditions and | (LwInKOK1 + LwInK1K2)| > 15° 

- LwInKOK1 : Difference of the SAS-signal between 
the current 20 ms-cycle and the last 20 ms-cycle. 
- LwInK1K2 : Difference of the SAS-signal between 
the last 20 ms-cycle and 20 ms-cycle before. 


Monitoring} ° Continuous (After initialization and no under voltage 
Period detected) 
Case 3 


Enable e If value is higher than 665° + 90° tolerance for more than 
Conditions! 300 ms a fault is determined. 


AA #4 i 


VLONIUOTING 


Period e Continuous (during driving) 


e Based on a vehicle model a reference SAS signal is build. 
The difference between measured SAS signal and SAS 
signal calculated from yaw-rate sensor signal is evaluated 
for fault detection. 
Dependent on the driving conditions failures in size of [10 
+ 60 m/s / vehicle reference speed] deg at steering angle 
are recognized within 400 ~ 4800 ms through three 
possible recognition paths: 
. Curve Branch (lateral G > 2 m/s? and left and right 
Enable curve driving) 
Conditions . Stability Branch (no large wheel speed differences and 
stable acceleration) 
. Straight ahead Branch (lateral G < 0.5 m/s? and yaw 
rate < 2 deg/s). 
The recognition time depends on the active branch (the 
time is shorter in a relation 1):2):3)-4:2:1) and the value 
of the permissible time threshold dependent on the 
deviation between the compared signals (small deviation 
— long detection time, large deviation — small 
detection time). 


Initialization once in every ignition cycle. 
The monitoring is active until a reset by a change in the 


SAS signal or until a right and left cornering can be 
recognized. 


If there is no change in the signal, but a right and left 
cornering has been recognized, a fault is determined. 
Enable (lateral G > 2 m/s? in combination with a yaw rate > 6 °/s 
Conditions| in both directions). 
- At a minimum change of e.g. 5° in the signal, the 
monitoring is reset. 


Monitoring ; l aS 
Continuous (during driving) 


e The measured yaw rate and the yaw rates, calculated from 
Enable the wheel speed sensor and SAS are compared. If the 
Conditions| signals don’t fit and forwards driving is detected, a fault is 
determined. 


Monitoring ; ; se 
Continuous (during driving) 


e Under normal conditions, two SAS messages are sent in 
one 20 ms cycle, which is shown by an increase of the 
message counter by 2. If the message counter shows an 
increase higher than 3 or lower than 1 in one 20 ms-cyle, a 
fault is stored after 160 ms. 


Enable 
Conditions 
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e Open or short of 
steering angle sensor 
circuit 

e Inoperative steering 
angle sensor 

e Wrong SAS calibration 
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e Reduced controller function caused by inoperative SAS 
Fail Safe signal. ABS/EBD control is available. 


e The ESC warning lamp is activated. 


Monitor Scantool Data 

1. Connect scantool to Data Link Connector(DLC). 

2. Ignition "ON" & Engine "ON". 

3. Turn the steering wheel to the left or nght. 

4. Monitor the "Steering Angle Sensor" parameters on the Scantool. 


1.2 CURRENT DATA 


BATTERY VOLTAGE 14.1 ¥ 

STOP LAMP SWITCH ON 

STEERING ANGLE SNSR 6 DEG |E 
YAW RATE SNSR-LATERAL 

YAW RATE SNSR-YAW 

PRESSUR SENSOR 

ABS WARNING LAMP 

EBD WARNING LAMP 


SK RR R 


Y 


| [FIX_| [SCRN]| |FULL] [PART | | GRPH| (HELP| 


Fig 1) Test Condition : Ignition "ON" & Engine "ON". Normal data 


5. Whenever steering wheel is turned, is the steering sensor's scantool data changed? 


(1) Connect scantool to Data Link Connector (DLC). 
(2) Ignition "ON" & Engine "ON". 
(3) Turn the steering wheel to the full left or right position. 


(4) Monitor the "steering sensor" parameters on the Scantool. 


Specification : difference between two parameters is within + 15deg 


1.2 CURRENT DATA 1.2 CURRENT DATA 


BATTERY VOLTAGE 14.1 Y 

STOP LAMP SWITCH OFF 

YAU RATE SNSR-LATERAL 

YAW RATE SNSR-YAUW 

* |PRESSUR SENSOR 
ABS WARNING LAMP 
EBD WARNING LAMP 


PRESSUR SENSOR 
ABS WARNING LAMP 
EBD WARNING LAMP 


Fig 2) Test Condition : Ignition "ON" & Engine "ON". Normal data (Right side) 
Fig 3) Test Condition : Ignition "ON" & Engine "ON". Normal data (Left side} 
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(5) Is parameter displayed within specifications? 


YES 
Go to "W/Harness Inspection" procedure. 


| NO = = 


Go to number 6. procedure. 


| NO = = |] 


Go to "W/Harness Inspection" procedure. 
6. Perform steering angle sensor calibration. 
(1) Ignition "ON" & Engine "OFF". 


(2) Line up the steering wheel in a straight. 

(3) Connect scantool to Data Link Connector(DLC). 
(4) Go in Anti-Lock brake system. (figure 4). 

(5) Perform steering angle sensor calibration. (figure 5). 


(6) Go to "Component Inspection" Precedure. 


1. KIA VEHICLE DIAGNOSIS A | 1.9 STEERING ANGLE SENSOR 
MODEL : BL FZL | 
STEERING ANGLE SENSOR 


SYSTEM : ABS/ESP 

STRALGHTEN THE FRONT TIRE, 
AND ARRANGE THE STEERING 
WHEEL AT THE CENTER 
POSITION. 
IG. KEY ON, ENGINE STOP 


B4. ACTUATION TEST 

65. SINU-SCAN 

66. AIR BLEEDING NODE 
67. SOLENOID VALVES TEST 
68. IDENTIFICATION CHECK 


CONDITION 


. STEERING ANGLE SENSOR | PRESS [REST], IF YOU ARE READY ¢ 
18. VARIANT CODING 
11. DATA SETUPCUNIT CONU., ) | [REST] ] 


7. Whenever steering wheel is turned, is the steering sensor's scantool data changed HIGH/LOW? 


YES 
Fault is intermittent caused by poor connection in steering sensor harness and/or HECU's connector or was 
repaired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor connection, 
bending, corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to 
"Verification of Vehicle Repair" procedure. 


EA = = 


Go to "W/Harness Inspection" procedure. 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


EA = = = §€§ 


Go to "Component Inspection" procedure. 
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Component Inspection 
1. Ignition "OFF". 
2. Ignition "ON". 
3. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode. 
4. Using a scantool, Clear DTC. 
5. Operate the vehicle within DTC Detecting Condition in General Information. (turn right and left at least 1 time) 
6. Select "Diagnostic Trouble Codes (DTCs)" mode again. 
7. Are any DTCs present ? 
(1) Substitute with a known-good steering angle sensor and check for proper operation. If problem is corrected, 
replace sensor and then go to "Verification of Vehicle Repair" procedure. 


(2) Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace 
HECU and then go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to 
"Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 


eS ee 


Go to the applicable troubleshooting procedure. 


EA = = =  7T 


System performing to specification at this time. 


Brake System > Troubleshooting > C1261 


COMPONENT LOCATION 


General Description 

The Steering angle sensor(SAS) is joined to the multi function switch and uses a CAN communication. The SAS is 
used to determine turning direction and speed of the steering wheel. The HECU uses the signals from the SAS when 
performing ESC-related calculations. 
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DTC Description 


The SAS used for ESC control needs zero point adjustment because the SAS measures an absolute angle. Zero 
point adjustment is done by using the scantool device. If abnormal zero point adjustment is detected, a failure is 
recognized. 


DTC Detecting Condition 


Item Detecting Condition 


Monitoring 
Period 


e The position of steering wheel is out of specified range (straight ° A fail of SAS zero point 
positon, a max. error +5°) during SAS zero point adjustment. adjustment 


e Reduced controller function caused by inoperative SAS signal. 
Fail Safe ABS/EBD control is available. 


e The ESC warning lamp is activated. 


Monitor Scantool Data 

1. Connect scantool to Data Link Connector(DLC). 

2. Ignition "ON" & Engine "ON". 

3. Monitor the "SAS CALIBRATED" parameters on the Scantool. 


Specification : YES 


1.2 CURRENT DATA 


BATTERY VOLTAGE 14.1 VY 
STOP LAMP SWITCH OFF 
STEERING ANGLE SNSR 6 DEG 


SAS CALIBRATED YES 


YAW RATE SNSR-LATERAL G 


8 
YAW RATE SNSR-YAW 6 deg/s 
PRESSUR SENSOR 6 

ABS WARNING LAMP 


Fig 1) SAS Calibrate normal data - YES : SAS calibrated, NO : SAS not calibrated. 


4. Is parameter displayed within specifications? 
YES 


Fault is caused by having been repaired and HECU memory was not cleared. Clear the DTC and then go to 
"Verification Of Vehicle Repair" procedure. 


| NO = = 


Go to "Component Inspection" procedure. 
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Component Inspection 

1. Line up wheels like (figure 1). 
(1) Perform the wheel alignment. 
(2) Line up the steering wheel in a straight line. 
(3) Go ahead and back the vehicle 2~3 times without holding steering wheel. 

2. Connect scantool to Data Link Connector(DLC). 

3. Go in Anti-Lock brake system. (figure 2). 

4. Perform steering angle sensor calibration. (figure 3). 

5. Disconnect scantool. 

6. Check the condition of SAS zero point adjustment by operating the vehicle (turn right and left at least 1 time) 


MODEL : BL F/L 
SYSTEN : ABS/ESP 


1.9 STEERING ANGLE SENSOR 


STEERING ANGLE SENSOR 


STRAIGHTEN THE FRONT TIRE, 
AND ARRANGE THE STEERING 
WHEEL AT THE CENTER 
POSITION. 

IG. KEY ON, ENGINE STOP 


84. ACTUATION TEST 

85. SIMU-SCAN 

66. AIR BLEEDING NODE 
87. SOLENOID VALVES TEST 
88. IDENTIFICATION CHECK 


CONDITION 


B9. STEERING ANGLE SENSOR 


PRESS [REST], IF YOU ARE READY * 
16. VARIANT CODING 
11. DATA SETUPCUNIT CONV, ) 


7. Is zero point adjustment completed? 


YES 
Go to "Verification Of Vehicle Repair" procedure. 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


EA = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C1274 


COMPONENT LOCATION 
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General Description 


The 4WD vehicle measures the G-sensor signal to solve for 4WD vehicle unique problems. For example all 4 
wheels are locked early on a low-friction road or control response is delayed when road friction coefficients vary. 
The HECU uses a filtered signal, as a supplementary value, to determine the road friction coefficient. This value is 
used for the accurate calculations of assumed vehicle speed, or precise division of control starting points. 


DTC Description 


The HECU monitors the G-sensor signal continuosly, and sets this code if the abnormal G-sensor signal is detected 
or the defference between the value calculated from vehicle speed deviation and measured value is out of range 
when the vehicle isn't decelerating (brake switch is OFF). 


DTC Detecting Condition 


DTC Strategy | ° Voltage monitoring 


"period 
; e Continous 
Period e Open or short of G- 


Enable e When the voltage of G-sensor signal is > 4.7V or < 0.3V Sensor circuit 
Conditions continuously. e Faulty G-Sensor 


; * ABS functions are inhibited, EBD function is allowed and the 
Fail Safe ‘ : 
ABS warning lamps are activated. 


Monitor Scantool Data 


1. Connect scantool to Data Link Connector(DLC) 
2. Ignition "ON" & Engine "OFF". 
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3. Monitor the "G-sensor" parameter on the Scantool. 


Specification : Approx. +0.01G 


a DATA 


* |BATTERY VOLTAGE 14.2 U 
BA WHEEL SPD SNSOR-FL 
* |WHEEL SPD SNSOR-FR 
* |WHEEL SPD SNSOR-RL 
* [WHEEL SPD SNSOR-RR 


[|e Sensor O o 


gp oe ee Heer Pee eel 

Figi | 

Fig 1) Test Condition : Ignition "ON" & Engine "OFF" 
Normal Data 

4. Is parameter displayed within specifications? 


YES 
Fault is intermittent caused by poor connection in G-sensor harness and/or HECU's connector or was repaired 
and HECU memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


| NO = = = 


Go to "W/Harness Inspection" procedure. 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
(No 
Go to "Power Circuit Inspection" procedure. 
Power Circuit Inspection 
1. Ignition "ON" & Engine "OFF". 
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2. Measure voltage between terminal "3" of the G-sensor harness connector and chassis ground. 


Specification : Approx. B+ 


3. Battery [+) 


3. Is the measured voltage within specifications? 


YES 
Go to "Signal Circuit Inspection" procedure. 


| NO = = |] 


Check for open or short in the power harness between terminal "24" of the HECU harness connector and 
terminal "3" of the G-sensor harness connector. Repair as necessary and then go to "Verification Of Vehicle 
Repair" procedure. 

Ground Circuit Inspection 

1. Ignition "OFF". 

2. Disconnect G-sensor connector. 

3. Measure resistance between terminal "1" of the G-sensor harness connector and terminal "23" of the HECU harne 
connector. 


Specification : Approx. below 1Q 


1. Ground 


4. Is the measured resistance within specifications? 


YES 
Go to "Signal Circuit inspection" procedure. 
EA = = 
Check for damaged harness and poor connection between terminal "1" of the G-sensor harness connector and 
terminal "23" of the HECU harness connector. Repair as necessary and then go to "Verification Of Vehicle 
Repair" procedure. 
Signal Circuit Inspection 
1. Ignition "ON" & Engine "OFF". 
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2. Measure voltage between terminal "21" of the HECU harness connector and chassis ground. 


Specification : Approx. 2.5V 


ad) 


JEEDEI 


y: 
VERDE GES 


21. G-sersor Signal 


de E 4 


4 


3. Is the measured voltage within specifications? 
YES 

Fault is intermittent caused by open or short G-sensorr and/or faulty G-sensor or was repaired and HECU 
memory was not cleared. Go to "Component Inspection" procedure. 
| NO 

Check for open or short in the G-sensor harness between terminal "2" of the G-sensor harness connector and 
terminal "21" of the HECU harness connector. Repair as necessary and then go to "Verification Of Vehicle 
Repair" procedure. 


Component Inspection 
1. Ignition "ON" & Engine "OFF". 


2. Measure voltage between terminal "2" of the G sensor harness connector and chassis ground. 


Specification : Approx. 2.5V 


<MO2 
—— e, © 
V am 2. Signal 
a Ba 
(3 1) 
l he "eae ow Ll 
R GE 
on a, S 
ard | cast 


3. Is the measured voltage within specifications? 
YES 
Fault is intermittent caused by open or short G-sensor and/or faulty G-sensor or was repaired and HECU 
memory was not cleared. Go to "Component Inspection" procedure. 
NO M 
Substitute with a known good G-sensor and check for proper operation. If problem is corrected, replace G- 
sensor and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
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4. Are any DTCs present? 


eS å O = y y O 


Go to the applicable troubleshooting procedure. 


EA = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C1275 


COMPONENT LOCATION 
Ty 
y f ON 
P/a | IAA * 
ch de 
os [fe tT. wae 
\/ ON 
“= 
General Description 


The 4WD vehicle measures the G-sensor signal to solve for 4WD vehicle unique problems. For example all 4 
wheels are locked early on a low-friction road or control response is delayed when road friction coefficients vary. 
The HECU uses a filtered signal, as a supplementary value, to determine the road friction coefficient. This value is 
used for the accurate calculations of assumed vehicle speed, or precise division of control starting points. 


DTC Description 

The HECU monitors the G-sensor signal continuosly, and sets this code if the abnormal G-sensor signal is detected 
or the difference between measured longitudinal acceleration and longitudinal acceleration by differentiating vehicle 
speed is out of range when the vehicle isn't decelerating (brake switch is OFF). 


DTC Detecting Condition 
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DTC Strategy e Signal monitoring 


Monitoring! ° Continous (If no under voltage, no BLS, no BLS failure is 
Period detected) 


Case 1 
Enable e If the G sensor signal is more than 0.4G for more than 
Conditions| 20sec. e Improper installation of 


G-Sensor 


Monitoring 


Period e Continous (If no under voltage, no ABS control) 


e Abnormal Rotor and 
wheel bearing 


e the difference between measured longitudinal acceleration | , Faulty G-Sensor 


Enable and longitudinal acceleration by differentiating vehicle 
Conditions| speed exeeds the threshold (Approx. 1.5G). 
a fault is recognized after 2s. 


. * ABS function is inhibited, EBD function is allowed and the 
Fail Safe i i 
ABS warning lamps are activated. 


Monitor Scantool Data 

1. Connect scantool to Data Link Connector(DLC) 

2. Engine "ON". 

3. Start and drive vehicle in gear and maintain vehicle speed is approx. 10km/h or more (6.2mph or more) and then 
accelerate and decelerate the vehicle several times. 

4. Monitor the "G-sensor" parameter on the Scantool. 


Specification : Below 0.4G (at a uniform speed) 
It is a normal condition if the data is changed at accelerating or decelerating vehicle 


1.2 CURRENT DATA 


BATTERY VOLTAGE 

WHEEL SPD SNSOR-FL 16.6 Km/h 
WHEEL SPD SNSOR-FR 146.8 Km/h 
WHEEL SPD SNSOR-RL 16.6 Kn~h 
WHEEL SPD SNSOR-RR 10.8 Km/h 


le sms o ao 


| _[rirx | [SCRN] [FULL] [PART] [¢RPH] [HELP| | 
Fig 1} Test Condition : Ignition "ON" & Engine "OFF" 
Normal Data 


5. Is parameter displayed within specifications? 
YES 


Fault is intermittent caused by faulty G-Sensor or was repaired and HECU memory was not cleared. Repair 
or replace as necessary and then go to "Verification Of Vehicle Repair" procedure. 


EA = = = | 


Go to "Component Inspection" procedure. 
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Component Inspection 

1. Check improper installation of G-sensor. If NG, repair as necessary and go to "Verification Of Vehicle Repair" 
procedure. 

2. Check damage of rotor teeth or wheel bearing. If NG, repair as necessary and go to "Verification Of Vehicle 
Repair" procedure. 

3. Ignition "ON" & Engine "OFF". 

4. Measure waveform between terminal "2" of the G sensor harness connector and chassis ground by using an 
oscilloscope. 


Specification : 


Approx. 2.5V (standstill) 
0.3V ~ 4.7V (acceleration or deceleration) 


Va —— JÌ 2. G sensor signal 


5. Is the measured waveform fixed(standstill) and changing(acceleration or deceleration)? 
YES 
Fault is intermittent caused by improper installation of G-Sensor, abnormal Rotor and wheel bearing, and/or 
faulty G-sensor or was repaired and HECU memory was not cleared. Go to "Verification Of Vehicle Repair" 
procedure. 
No ee 
Substitute with a known good G-sensor and check for proper operation. If problemis corrected, replace G- 
sensor and go to "; Verification Of Vehicle Repair"procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and 
maintain vehicle speed is approx. 10km/h or more (6.2mph or more)) 
4. Are any DTCs present? 


eS å O = y O 


Go to the applicable troubleshooting procedure. 


EA = = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C1282 


COMPONENT LOCATION 
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General Description 


The yaw-rate and G sensor assembly is installed on the lower floor. The yaw-rate sensor detects acceleration of the 
vehicle around its vertical axis, while the G sensor detects lateral acceleration of the vehicle. When the vehicle is not 
moving, the G sensor output is approximately 2.5 V. 


DTC Description 

The HECU monitors a signal voltage of either yaw-rate sensor or lateral G sensor to detect open or short to battery 
or short to ground. A failure is detected if the lateral acceleration sensor or yaw rate sensor signal voltage stays in 
the fault range longer than 100 ms or the lateral acceleration sensor or yaw rate sensor reference voltage stays in the 
fault range longer than 200 ms, or the self test form is against specification during self test. 


DTC Detecting Condition 


DTC ae 
Strategy Voltage Monitoring 
Monitori y 

omining e Continous 

Period 


e A line fault is detected if V[LG] < 0.3 V or V[LG] > 4.7 
V for a time t >= 100ms. 
* A line fault is detected if V[YAW] < 0.225 V OR 
V[YAW]> 4.774 V for a time t >= 100 ms. 
e A line fault is detected if V[YAW REFERENCE] < 2.1 V | * Inoperative Yaw Rate 
OR V[YAW REFERENCE] > 2.9 V for a time t >= 200 & Lateral G sensor 
e Open or short of Yaw 


ms. 
DTC Rate & Lateral G 
e Selftest Monitoring sensor 
Strategy 
e Inoperative HECU 
Monitoring 
z 7 t: ; 
Case 2 Once after power up and no low voltage 


e A line fault is detected if 0.2 V < V[LG] < 0.8 V isn't 
continued for a time t >= 60 ms during POS (POS : 
power on selftest) 


Enable 
Conditions 


Enable 
Conditions 
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e Reduced controller function. 
Fail Safe ° Inhibit the ESC control and ABS/EBD control is available. 
e The ESC warning lamps are activated. 


Monitor Scantool Data 


1. Connect scantool to Data Link Connector (DLC). 
2. Ignition "ON". 
3. Monitor the "Yaw rate sensor-lateral & Yaw rate sensor-yaw" parameter on the Scantool. 


Specification : Lateral G sensor : + 0 G, YAW rate Sensor : + 0 deg/s 


1.2 CURRENT DATA 


BATTERY VOLTAGE 14.1 U 
STOP LAMP SWITCH OFF 
STEERING ANGLE SNSR 

YAW RATE SNSR-LATERAL 


YAW RATE SNSR-YAUW 
PRESSUR SENSOR 

ABS WARNING LAMP 
EBD WARNING LAMP 


[Fa] 


Fig 1) Test Condition : Ignition "ON" & Engine "ON" Normal data (There are difference in displayed Normal data 


4. Is parameter displayed within specifications? 


YES 
Fault is intermittent caused by poor connection in Yaw Rate & Lateral G sensor harness and/or HECU's 
connector or was repaired and HECU memory was not cleared. Thoroughly check connectors for looseness, 
poor connection, bending, corrosion, contamination, deterioration, or damage. Repair or replace as necessary 
and then go to "Verification Of Vehicle Repair" procedure. 


| NO = = 


Go to "W/Harness Inspection" procedure. 


Terminal & Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
| NO 
Go to "Power Circuit Inspection" procedure. 
Power Supply Circuit Inspection 
1. Ignition "ON" & Engine "OFF". 
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2. Measure voltage between terminal "1" of the Yaw Rate & Lateral G sensor harness connector and chassis ground 


Specification : Approx. 5 V 


1. Battery + 

2. Yaw Rate self test line 
3. Yaw-Hate reference line 
4. Ground 

5. Lateral G sensor signal 
6. Yaw-Raile sensor signa 


3. Is the measured voltage within specifications? 


YES 
Go to "Ground Circuit Inspection" procedure. 
NO 
Check for open or short to GND in the Yaw Rate & Lateral G sensor harness between terminal "1" of the 
Yaw Rate & Lateral G sensor harness connector and battery +. Repair as necessary and then go to "Verification 
Of Vehicle Repair" procedure. 
Ground Circuit Inspection 
1. Ignition "OFF". 
2. Disconnect Yaw Rate & Lateral G sensor connector. 
3. Measure resistance between terminal "4" of the Yaw Rate & Lateral G sensor harness connector and chassis grou 


Specification : Approx. below 1Q 


1. Battery + 

Yaw-Rate self fest line 
Yaw-Hate reterence line 
Ground 

Lateral G sensor signal 
Yaw-Rate sensor signa 


a>onh WA 


4. Is the measured resistance within specifications? 


YES 
Go to "Signal Circuit Inspection" procedure. 


EA = = 


Check for open or short in the Yaw Rate & Lateral G sensor harness between terminal "4" of the Yaw Rate & 
Lateral G sensor harness connector and terminal "15" of the HECU harness connector . Repair as necessary and 


then go to "Verification Of Vehicle Repair" procedure. 
Signal Circuit Inspection 
1. Ignition "ON" & Engine "OFF". 
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2. Measure voltage between terminal "16, 18, 20" of the Yaw Rate & Lateral G sensor harness connector and chass 
ground. 


Specification : Approx. 2.5V ( Voltage between terminal "16,20" of the HECU harness connector 
and chassis ground.) 

Specification : Approx. above 2.1 V and below 2.9V ( Voltage between terminal "18" of the HECU 
harness connector and chassis ground.) 


16. Yaw-Aale sensor signal 


18 Yaw-Hate reterence line 


20. Lateral G sensor signal 


3. Is the measured voltage within specifications? 


YES 
Go to "Self Test Circuit Inspection" procedure. 


| NO = = = |] 


Check for open or short in the Yaw Rate & Lateral G sensor harness between terminal "6, 3, 5" of the Yaw 
Rate & Lateral G sensor harness connector and terminal "16, 18, 20" of the chassis ground. Repair as necessary 
and then go to "Verification Of Vehicle Repair" procedure. 
If OK, Go to "Component Inspection" procedure. 
Self Test Circuit Inspection 
1. Measure waveform between terminal "2" of the Yaw Rate & Lateral G sensor harness connector and chassis 
ground. 


FR 6.5 U 26 nS 2.06 V 
1 Battery + RIN. a 
2 Yaw-Rae sall test line TES 
3 Yaw Ras reference lins ` prai tapissa oresagisssan] 
4 Ground 
5 Lateral G sersor signal D : 
6 Yaw-Rate sensor signa pes ae bare Se Oo ea Approx. TM: 


Ri : H - 4 = : - Te | 
HOLD| | TIME! | YoLt| ESNY MENU | 


Yaw-Rate sel test line - Channel B 


2. Is the measured waveform within specifications? 


YES 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 
Check for open or short to GND in the Yaw Rate & Lateral G sensor harness between terminal "2" of the 
Yaw Rate & Lateral G sensor harness connector and terminal "37" of the chassis ground. Repair as necessary 
and then go to "Verification Of Vehicle Repair" procedure. 


Page 182 of 259 


Component Inspection 

1. Ignition "ON" & Engine "OFF". 

2. Measure voltage between terminal "3,5,6" of the Yaw Rate & Lateral G sensor harness connector and chassis 
ground. 


Specification : Approx. 2.5V ( Voltage between terminal "5, 6" of the Yaw Rate & Lateral G 
sensor harness connector and chassis ground.) 

Specification : Approx. above 2.1 V and below 2.9 V ( Voltage between terminal "3" of the Yaw 
Rate & Lateral G sensor harness connector and chassis ground.) 


Battery + 
Yaw Rate soll test line 


Yaw-Rare rafarenca line 


tera! G sersor signal 
Yaw-Rate sensor signa 


3. Is the measured voltage within specifications? 
YES 
Fault is intermittent caused by poor connection in Yaw Rate & Lateral G sensor harness. Go to "Verification 
Of Vehicle Repair" procedure. 
| NO ee 
Substitute with a known-good Yaw Rate & Lateral G sensor and check for proper operation. If problem is 
corrected, replace Yaw Rate & Lateral G sensor and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


EA °° °°» 7 


System performing to specification at this time. 


Brake System > Troubleshooting > C1283 


COMPONENT LOCATION 
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~ V > 
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General Description 

The yaw-rate and G sensor assembly is installed on the lower floor. The yaw-rate sensor detects acceleration of the 
vehicle around its vertical axis, while the G sensor detects lateral acceleration of the vehicle. When the vehicle is not 
moving, the G sensor output is approximately 2.5 V. 


DTC Description 

A lateral acceleration reference signal is calculated from the wheel speeds, the steering angle and the yaw rate signals 
to observe the lateral acceleration sensor signal. The difference between the reference signal and the sensor signal is 
evaluated for failure detection. A yaw rate reference signal is calculated from the wheel speeds, the steering angle 
and the lateral acceleration signals to observe the yaw rate sensor signal. The difference between the reference signal 
and the sensor signal, and the gradient of the measured sensor signal is evaluated for the failure detection. If the 
difference between estimated value and measured value of the sensor is larger than predefined value for predefined 
time, the failure is recognized. Plausibility faults (signals received which fall outside of the sensor characteristics) are 
also recognized. 


DTC Detecting Condition 


DTC Strategy e Signal Monitoring 


Monitoring ; ; Sa 
Continuous (during stable driving) 


e By building a reference lateral G from the yaw-rate sensor, 
wheel speed sensor and the SAS it is possible to test the 
lateral G Signal on plausibility. If during stable vehicle 
behavior an lateral G Failure larger than approximately 2.5 
m/s2 occurs, the ESC controller will disregard the lateral 
G sensor information so that a false ESC intervention is 
prevented. A fault is recognized after 1.6 s during model 
validity. 
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wwe a 


Enable e The measured and offset compensated yaw rate signal is 
Conditions} compared to the reference yaw rate signal calculated from 
yaw rate sensor, lateral G sensor, SAS and wheel speed 
sensor. If the measured yaw rate deviates more than 2.5 
°/s plus a dynamic threshold from the reference yaw rate 
during model validity, a failure is recognized after 1.6 s. 
The dynamic threshold is between 2.5°/s and more than 
5°/s. A typical value is 3°/s. 
- During the possibility to observe the recognition time 
depends on the amount of failure. 
e During normal driving conditions the long time filtered 
driving direction is straight ahead. The long time filtered 
Case 2 later G value is equivalent to the offset. If the offset value 
Enable exceeds a threshold of approximately 2.25 m/s? an later G 
Conditions| fault is determined.Failure detection time depends on the 
driving distance, vehicle speed and on the amount of failed 


later G signal. Within 30 km of symmetrical driving the 
calculated offset corresponds to the sensor offset. 


Monitori ; f 
ee e Continuous (If no under voltage is detected) 
Period 
Case 3 
Enable e A fault is detected If the lateral G is higher than 15 m/s? for 
Conditions| more than 800 ms. 
Monitoring : ; ; 
Continuous (during standstill) 
Case 4 ; 
Enable e If the filtered value of lateral G| is larger than 7 m/s? for 
Conditions| more than 400 m/s a fault is set. 
Monitoring l Afric A 
Continuous (dependent on driving situation) 
e Standstill compensation : 
input value. Failure threshold 5.25 °/s. 
e Fast compensation (during driving if no standstill 
compensation could be completed): 
- The offset corresponds to the slightly filtered deviation 
Case 5 
calculated from SAS, lateral G sensor and wheel speed 
sensor. Failure threshold is 7.5 °/s. e Inoperative Yaw Rate 
e Long-term ("normal") compensation (during driving after & Lateral G sensor 
successful standstill or fast offset compensation): e Open or short of Yaw 


- The offset corresponds to the measured and filtered 
between measured yaw rate and the reference yaw rate 
Enable 
Conditions 
- The offset corresponds to the strong filtered deviation Rate & Lateral G 
between measured yaw rate and the reference yaw rate sensor 


calculated from SAS, lateral G sensor and wheel speed 
sensor. Failure threshold is 7.5 °/s 


Period e After every standstill. 


e Yaw-rate sensor sensitivity is estimated by comparison of 
the measured yaw rate and the yaw rates calculated from 
the wheel speed sensor and SAS during cornering. The 
fault criteria is approx. 25% sensitivity. 


Case 6 e The measured yaw rate and the model yaw rates, 


calculated from the wheel speed sensor and SAS are 
compared. If the signals doesn't fit and forward driving is 
reconized, a fault is determined. 

- Driving with a yaw rate of e.g. 10 °/s requires a time of 
3s and additional time to reach a velocity 20 m/s to 
recognize forward driving. 


Monitoring] ° Continuous (after initialization of the YRS and if no under 
Period voltage is detected) 


e The yaw rate sensor BITE logic evaluates the BITE-signal 
by extraction of the measured yaw rate of the vehicle. The 
allowed range for the BITE-signal is 25 °/s + 7 °/s. If the 
BITE-signal is not in the allowed range, a suspected failure 
bit is set after 200 ms. A failure is set within 400 ms. 


ee oe e After YRS-initialization, no under voltage 
Period 


e Depending on the driving conditions a signal gradient 
higher than 10 ~ 23 °/s / 40 ms sets a suspected failure bit 
after 280 ms, unless a single signal peak is recognized by a 
peakfilter. A failure is set, if the good check is not settled 
successfully after 10 s. 


Monitoring! ° Continuous (except spinning, use of handbrake, unsteady 
Period driving conditions or a detected under voltage) 

e During standstill 
- The allowed range of the yaw rate sensor signal is +30 
°/s. Leaving this range for 5 s sets a fault. In case of 
driving off after the failure was present for longer than 500 
ms during standstill, the fault is detected immediately. 

e While driving 
- The allowed range of the yaw rate sensor signal is 


+94.75 °/s and a suspected failure bit is set, if the signal is 
out of this range for 500 ms. A fault is set after 1 s. 


Monitoring 
Once after power up and no low voltage. 


e A line fault is detected if 0.2V < VLG < 0.8V isn't 
continued for a time t >= 60ms during POS (POS : power 
on selftest) 


Enable 
Conditions 


Case 7 
Enable 


Conditions 


Case 8 
Enable 


Conditions 


Case 9 
Enable 


Conditions 


Casel0 


Enable 
Conditions 


e Reduced controller function. 
° Inhibit the ESC control and ABS/EBD control is available. 
e The ESC warning lamps are activated. 


Fail Safe 
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Monitor Scantool Data 

1. Connect scantool to Data Link Connector (DLC). 

2. Ignition "ON". 

3. Monitor the "Yaw rate sensor-lateral & Yaw rate sensor-yaw" parameter on the Scantool. 


Specification : Lateral G sensor : + 0 G, YAW rate Sensor : + 0 deg/s 


1.2 CURRENT DATA 


BATTERY VOLTAGE 14.1 U 
STOP LAMP SWITCH OFF 
STEERING ANGLE SNSR 

YAW RATE SNSR-LATERAL 

YAW RATE SNSR-YAU 

PRESSUR SENSOR 

ABS WARNING LAMP 

EBD WARNING LAMP 


[Scan] [RULE 


Fig 1) Test Condition : Ignition "ON" & Engine "ON" Normal data (There are difference in displayed Normal data 


4. Is parameter displayed within specifications? 
YES 
Fault is intermittent caused by poor connection in Yaw Rate & Lateral G sensor harness and/or HECU's 
connector or was repaired and HECU memory was not cleared. Thoroughly check connectors for looseness, 
poor connection, bending, corrosion, contamination, deterioration, or damage. Repair or replace as necessary 
and then go to "Verification Of Vehicle Repair" procedure. 


| NO = ë = = 


Go to "W/Harness Inspection" procedure. 


Terminal & Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
No 
Go to "Power Circuit Inspection" procedure. 
Signal Circuit Inspection 
1. Ignition "ON" & Engine "OFF". 
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2. Measure voltage between terminal "16,18,20" of the HECU harness connector and chassis ground. 


Specification : Approx. 2.5 V ( Voltage between terminal "16, 20" of the HECU harness connector 
and chassis ground.) If the voltage of the yaw & lateral G sensor is changed within normal voltage 
range (approx. 0.1 ~ 4.9 V) during shaking it, it is in normal condition. 

Specification : Approx. above 2.1 V and below 2.9 V ( Voltage between terminal "18" of the 
HECU harness connector and chassis ground.) 


16. Yaw-Alale sensor signal 


3. Is the measured voltage within specifications? 
YES 


Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 


EA ë = 


Check for open or short in the Yaw Rate & Lateral G sensor harness between terminal "6, 3, 5" of the Yaw 
Rate & Lateral G sensor harness connector and terminal "16, 18, 20" of the HECU harness connector . Repair 
as necessary and then go to "Verification Of Vehicle Repair" procedure. 

If OK, Go to "Component Inspection" procedure. 


Component Inspection 

1. Ignition "ON" & Engine "OFF". 

2. Measure voltage between terminal "3, 5, 6" of the Yaw Rate & Lateral G sensor harness connector and chassis 
ground. 


Specification : Approx. 2.5V ( Voltage between terminal "5, 6" of the Yaw Rate & Lateral G 
sensor harness connector and chassis ground.) 

If the voltage of the yaw & lateral G sensor is changed within normal voltage range (approx. 
0.1~4.9V) during shaking it, it is in normal condition. 

Specification : Approx. above 2.1V and below 2.9V ( Voltage between terminal "3" of the Yaw 
Rate &Lateral G sensor harness connector and chassis ground.) 


Battery + 

Yaw-Fate self test line 
Yaw-Fate reference line 
Ground 

Lateral G sensor signal 
Yaw-Pate sansor signal 


Q O b ON 
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3. Is the measured voltage within specifications? 
YES 

Fault is intermittent caused by poor connection in Yaw Rate amp;amp; Lateral G sensor harness. Go to 
"Verification Of Vehicle Repair" procedure. 
| NO ee 

Substitute with a known-good Yaw Rate amp;amp; Lateral G sensor and check for proper operation. If 
problem is corrected, replace Yaw Rate amp;amp; Lateral G sensor and then go to "Verification Of Vehicle 
Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 


eS å O = y O 


Go to the applicable troubleshooting procedure. 


EA = = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C1503 


COMPONENT LOCATION 


General Description 

Driver can inhibit the ESC control by ESC switch. When switch signal send into HECU, ESC warning lamp go ON 
and ESC control is stopped and if next switch signal is inputted again, ESC control is ready. This function is used for 
sporty driving or vehicle inspection. 


DTC Description 
Trouble code is set when the condition that the level of ESC switch is high is continued for 60 sec. When the ESC 
switch failure is set there is no signal in the warning lamp and HECU inhibit the ESC control and allow the 


ABS/EBD control. 


DTC Detecting Condition 
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Item Detecting Condition 


Monitorin: . 
i 8 * Continuous 
Period 


Enabl e Open or short ESC 
ae e When the ESC switch is ON for 60 sec. switch 
Conditions 


e Inhibit the ESC control and allow the ABS/EBD control. 


Fail Safi l . 
iiia e The ESC warning lamps are activated. 


Monitor Scantool Data 


1. Connect scantool to Data Link Connector(DLC). 

2. Ignition "ON" & Engine "OFF". 

3. Press the ESC SWITCH. 

4. Monitor the "TCS/ESC SWITCH" parameter on the scantool. 


} 1.2 CURRENT DATA 


ABS WARNING LAMP ON 
EBD WARNING LAMP ON 
ESP WARNING LAMP OFF 
ESC OFF LAMP ON 
ESC OFF SWITCH ON 


BRAKE LAMP SWITCH OFF 
PUMP RELAY OFF 
VALVE RELAY ON 


Fix |[scrN] [FuLL] |ParT| |GRPH] [HELP| | 


Figi 


Fig 1) Test Condition ; Ignition "ON" & Engine "OFF". Normal data 
5. Whenever the switch is pushed up/down, is the esc off switch's scantool data changed ON/OFF? 
YES 
Fault is intermittent caused by poor connection in esc switch line or was repaired and HECU memory was not 
cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, 
deterioration, or damage. Repair or replace as necessary and then go to "Verification Of Vehicle Repair" 
procedure. 


EA O = o = § 


Go to "W/Harness Inspection" procedure. 


Terminal & Connector Inspection 

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damageage. 
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3. Has a problem been found? 


YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


| NO = 
Go to "Signal Circuit Inspection" procedure. 
SIGNAL Circuit Inspection 
1. Ignition "ON" & Engine "OFF" & ESC Switch"ON". 
2. Measure voltage between terminal "31" of the HECU harness connector and chassis ground. 


Specification : Approx B+ 


<EST HECU> 
z= [l] 31. ESC Switch 
pore: eo | 
7 =: a Y] 


3. Is the measured voltage within specifications? 


EBA -= — o ë 


Go to "Component Inspection" Procedure. 

Check for damaged harness and poor connection in the power harness between the battery terminal(+) and 
the terminal "31" of the HECU harness connector . Check for open or blown 10 A fuse referring to "Circuit 
Diagram" . Repair as necessary and then go to "Verification Of vehicle Repair" procedure. 

If OK, Go to "Component Inspection" Procedure. 


Component Inspection 

1. Ignition "ON". 

2. Disconnect ESC switch connector. 
3. Press the ESC switch. 
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4. Measure resistance between terminal "3, 4" of the ESC switch component connector. 


Specification : 
Approx. below 1 Q - ESC switch is depressed. 
Approx. œ Q - ESC switch is not depressed. 


<152> 


VF! 

Le 3. Power supply 
[—] —_ 4. Signal line 

2 * | 


5. Is the measured resistance within specifications? 
YES 
Fault is intermittent caused by poor connection in ESC switch line or was repaired and HECU memory was 
not cleared. Go to "Verification Of Vehicle Repair" procedure. 
No 
Substitute with a known-good ESC switch and check for proper operation. If problem is corrected, replace 
ESC switch and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


EA = = |] 


System performing to specification at this time. 


Brake System > Troubleshooting > C1513 


COMPONENT LOCATION 
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General Description 


The brake light switch indicates brake pedal status to the ABS control unit. The brake light switch which is dual 
switch type send brake light signal to HECU. The switch is turned on when brake is depressed. The brake light 
switch runs to battery voltage when brake depressed. The brake light switch doesn't run to battery voltage when 
brake is not depressed. 


DTC Description 


The brake light signal is a reference to judge driver's intention for braking and The HECU checks open or short 
circuit of brake light switch for normal ABS/ESC control. If an error exists, warning lamp will be turned ON. 


DTC Detecting Condition 


DTC Strategy e Voltage monitoring 


Monitoring s f 
Period Continuous (only no under voltage is not detected) 
Case 1 


e If the BLS-signals is high for 60 s at following condition. 


1. the gas pedal is stepped 

2. vehicle speed > 10.8km/h(6.7mph) 
3. offset compensated pressure < 5 bar 
4. no control is active 


oe e Continuous (only normal voltage) ° Open rant an brake 
Period switch line 


Enable 
Conditions 


e For redundancy reasons an additional BLSpVor-signal is | ° Inoperative brake light 
created by the pressure sensor signal. If the pressure switch 
sensor is compensated, the threshold for generating the 
BLSpVor signal is 10 bar. If the pressure sensor is not 
compensated, the threshold is increased by 25 bar. If this 
signal is set without any hardware-BLS-signals being set 
for at least 1s. 
e If the pressure signal is higher than 80bar and not both of 
the hardware-BLS are set, a fault is stored after 1s. 


, e Inhibit the ESC control and ABS/EBD control is available. 
Fail Safe f ; 
e The ESC warning lamps are activated. 


Monitor Scantool Data 

1. Connect scantool to Data Link Connector(DLC). 
2. Ignition "ON" & Engine "ON" 

3. Press the brake pedal. 


Enable 
Conditions 
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4. Monitor the "BRAKE SWITCH" parameter on the scantool. 


1.2 CURRENT DATA 


ABS WARNING LAMP 
EBD WARNING LANP 
ESC WARNING LAMP 
ESE OFF LAMP 

ESC OFF SWITCH 


IBRAKE LAMP SWITCH 
PUMP RELAY 
VALVE RELAY 


Fig 1) Test Condition : Ignition "ON" & Engine "OFF" Normal cata 
5. Whenever brake pedal is pushed down, is the brake switch's scantool data changed ON/OFF? 
YES 
Fault is intermittent caused by poor connection in brake switch line or was repaired and HECU memory was 
not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, 
deterioration, or damage. Repair or replace as necessary and then go to "Verification Of Vehicle Repair" 
procedure. 


| NO = = |] 


Go to "W/Harness Inspection" procedure. 


Terminal & Connector Inspection 
1. Many malfunctions in the electrical system are caused poor harness(es) and terminals condition. Faults can also 
be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


EA = = = |] 


Go to "Power Circuit Inspection" procedure. 
Signal circuit inspection (brake pedal isn't depressed) 
1. Ignition "ON" & Engine "OFF". 

2. Don't press the brake pedal. 
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3. Measure voltage between the terminal "30" of the HECU harness connector and chassis ground. 


Specification : Brake Light Switch - Approx. 0 V 


«ESC HECU> 
x LES 30. Brake light switch 
L 
i SS [+ 8 [9 mopse « [ral « bop ie | 
MBG igp 
LS ] l Pog 


4. Is the measured voltage within specifications? 
YES 
Fault is intermittent caused by a short to power within circuit. Throughlycheck connectors for chafing to other 
wires and circuits. Repair or replaceas necessary and then go to "Verification Of Vehicle Repair" procedure. 


EA O | 
Check for open or blown 20A STOP, 7.5A SNSR fuse referring to "Circuit Diagram". Check for open or 
short to battery between the battery terminal(+) and the terminal "30" of the HECU harness connector. Repair as 
necessary and then go to "Verification Of Vehicle Repair" procedure. 
Check circuit for a short to power. Repair as necessary and then go to "VerificationOf Vehicle Repair" 
procedure. 
Signal circuit inspection (brake pedal is depressed) 
1. Ignition "ON" & Engine "OFF". 
2. Press the brake pedal. 
3. Measure voltage between the terminal "30" of the HECU harness connector and chassis ground. 


Specification : Brake Light Switch - Approx. B+ 


sESC HECU> 


30. Brake light switch 


4. Is the measured voltage within specifications? 
YES 
Fault is intermittent caused by open or short harness in brake light switch, faulty brake light switch or was 
repaired and HECU memory was not cleared. Go to "Verification Of Vehicle Repair" procedure. 
Check for open or short to ground between the battery terminal(+) and the terminal "30" of the HECU harness 
connector. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
If OK, Go to "Component Inspection" Precedure. 
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Component Inspection 

1. Ignition "OFF". 

2. Disconnect brake switch connector. 

3. Measure resistance between the terminal "1", "2" of the brake switch. 


Resistance between the terminal "1,2" of the brake switch - œQ (when the plunger is pushed down), 
0Q (when the plunger isn't pushed down). 


<ESP HECLb 


30. Brake light switch 


+ 5[8 CEERI al pogaggggi 


a|4 |a Je Boas 
| 26k? a [sae 


4. Is the measured voltage within specifications? 
YES 
Fault is intermittent caused by open or short harness in brake light switch, faulty brake light switch or was 
repaired and HECU memory was not cleared. Go to "Verification Of Vehicle Repair" procedure. 
Substitute with a known-good brake lamp switch and check for proper operation. If problem is corrected, 
replace brake light switch and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


EA = = |] 


System performing to specification at this time. 


Brake System > Troubleshooting > C1604 


COMPONENT LOCATION 
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ney 


General Description 

The HECU is composed of an ECU (Electronic Control Unit ) and a HCU( Hydraulic Control Unit) , HCU is 
composed of a source of hydraulic pressure and modulator valve block. Increase and decrease of hydraulic 

pressure is oprerated by electronic motor, According to a detected signal by wheel speed sensor, The hydraulic 
pressure which is needed for control is supplied by pump. The HCU' function which is composed of a accumulator, 
return pump, solenoid valve is to increase, decrease or maintain the hydraulic pressure supplied to a brake caliper by 
operating return pump according to HECU control signal while ABS control is active. 


DTC Description 


The HECU monitors the operation of the IC components such as memory, register, A/D converter and so on. The 
ECU sets this code when the EEPROM data read by the master processor is different than prior data writed, or 
when the master/slave processor detects abnormal operation in RAM, Status Register, Interrupt, Timer, A/D 
converter or cycle time. 


DTC Detecting Condition 


Monitori ; 
oe e Continuous 
Period 
Case | en 
Enable e If Internal control unit failures of the master/slave 
Conditions| processor or peripheral integrated circuits is detected. 


Monitoring! ° Directly after ignition on, during reading of EEPROM- 
Period values 


e Inoperative HECU 


e Failure is set if checksum not correct or PSW-EEPROM- 
Handler reported unknown failure during EEPROM-value 
reading. 

e If EEPROM reading sequence take longer then 3 s, a 
failure is set. 


Fail Safe e The ABS/EBD/ESC functions are inhibited. 
¢ The ABS/EBD/ESC warning lamps are activated. 


Terminal and Connector Inspection 


Enable 
Conditions 
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1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


EA = = 


Go to "Component Inspection" procedure. 


Component Inspection 
1. Ignition "OFF". 
2. Ignition "ON". 
3. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode. 
4. Using a scantool, Clear DTC. 
5. Select "Diagnostic Trouble Codes (DTCs)" mode again. 
6. Are any DTCs present ? 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 
No 
Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to 
"Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 


EA O -= ë 


Go to the applicable troubleshooting procedure. 


EA = = |] 


System performing to specification at this time. 


Brake System > Troubleshooting > C1605 


COMPONENT LOCATION 
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General Description 


The HECU send requirement data, such as Torque reduction, the number of fuel cut cylinders, and TCS control 
requests, to the PCM(ECM & TCM) through CAN bus line. The PCM(ECM) performs fuel cut functions 
according to requests from the HECU and retards ignition timing by torque reduction requests. The PCM(TCM) 
maintains current gear positions during TCS control time, in order not to increase power which causes a Kickdown 
shift. 


DTC Description 


The HECU checks the CAN control module for normal TCS control, and sets this code if CAN control module 
malfunction is detected. 


DTC Detecting Condition 


DTC Strategy | * CAN control module monitoring 


Monitoring 
e Immediate during start up 


* Faults are detected immediately if the initialization software can't | * Inoperative HECU 
have write access to the configuration registers of the CAN- 
controller module. 


Fail Safe e Inhibit the ESC control and ABS/EBD control is available. 


Enable 
Conditions 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


| NO = = 


Go to "Component Inspection" procedure. 
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Component Inspection 
1. Ignition "OFF". 
2. Ignition "ON". 
3. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode. 
4. Using a scantool, Clear DTC. 
5. Select "Diagnostic Trouble Codes (DTCs)" mode again. 
6. Are any DTCs present ? 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 
a te | 
Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to 
"Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 


eS ee 


Go to the applicable troubleshooting procedure. 


EA = = |] 


System performing to specification at this time. 


Brake System > Troubleshooting > C1611 


COMPONENT LOCATION 


General Description 

The HECU send requirement data, such as Torque reduction, the number of fuel cut cylinders, and TCS control 
requests, to the PCM(ECM & TCM) through CAN bus line. The PCM(ECM) performs fuel cut functions 
according to requests from the HECU and retards ignition timing by torque reduction requests. The PCM(TCM) 
maintains current gear positions during TCS control time, in order not to increase power which causes a Kickdown 
shift. 


Page 200 of 259 


DTC Description 


The HECU checks the CAN communication lines for normal ESC control, and sets this code if a PCM(ECM) 
message is not received within predefined time. 


DTC Detecting Condition 


DTC Strategy | ° CAN massage monitoring 


Monitoring FONE e Inoperative 
Period PCM(ECM) 


e Faults are detected if PCM(ECM) message was not received or | * Bad connection of 


EMS CAN message is abnormal on time by the CAN controller | PCM, open or short 
of HECU. circuit in PCM line. 


Fail Safe e Inhibit the ESC control and ABS/EBD control is available. 


Enable 
Conditions 


Terminal and Connector Inspection 

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


| NO = = |] 


Go to "Component Inspection" procedure. 


Component Inspection 

1. Ignition "OFF". 

2. Ignition "ON". 

3. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode. 
4. Using a scantool, Clear DTC. 

5. Select "Diagnostic Trouble Codes(DTCs)" mode again. 

6. Are any DTCs present? 


YES 
Substitute with a known-good AFS(air flow sensor) and TPS(throttle valve sensor),and check for proper 
operation. If problem is corrected, replace AFS and TPS, and then go to "Verification Of Vehecle Repair" 
procedure. 
Substitute with a known-good PCM(ECM) and check for proper operation. If problem is corrected, replace 
PCM(ECM) and then go to "Verification Of Vehicle Repair" procedure.If NG, replace HECU and then go to 
"Verification Of Vehicle Repair" procedure. 


| NO = = | 


Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to 
"Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
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1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


| NO = = |] 


System performing to specification at this time. 


Brake System > Troubleshooting > C1612 


COMPONENT LOCATION 


ney 


General Description 

The HECU send requirement data, such as Torque reduction, the number of fuel cut cylinders, and TCS control 
requests, to the PCM(ECM & TCM) through CAN bus line. The PCM(ECM) performs fuel cut functions 
according to requests from the HECU and retards ignition timing by torque reduction requests. The PCM(TCM) 
maintains current gear positions during TCS control time, in order not to increase power which causes a Kickdown 
shift. 


DTC Description 
The HECU checks the CAN communication lines for normal TCS control, and sets this code if a PCM(TCM) 
message is not received within predefined time. 


DTC Detecting Condition 


DTC Strategy | * CAN control module monitoring 


Period PCM(TCM) 


e Faults are detected if PCM(TCM) message was not received or | * Bad connection of 


TCU CAN message is abnormal on time by the CAN controller | PCM, open or short 
of HECU. circuit in PCM line. 


Fail Safe e Inhibit the ESC control and ABS/EBD control is available. 


Enable 
Conditions 
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Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


| NO = = = 


Go to "Component Inspection" procedure. 


Component Inspection 

1. Ignition "OFF". 

2. Ignition "ON". 

3. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode. 
4. Using a scantool, Clear DTC. 

5. Select "Diagnostic Trouble Codes(DTCs)" mode again. 

6. Are any DTCs present? 

Substitute with a known-good PCM(ECM) and check for proper operation. If problem is corrected, replace 
PCM(ECM) and then go to "Verification Of Vehicle Repair" procedure.If NG, replace HECU and then go to 
"Verification of Vehicle Repair" procedure. 

No 

Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to 

"Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


EA = = |] 


System performing to specification at this time. 


Brake System > Troubleshooting > C1616 


COMPONENT LOCATION 
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General Description 

The HECU send requirement data, such as Torque reduction, the number of fuel cut cylinders, and TCS control 
requests, to the PCM(ECM & TCM) through CAN bus line. The PCM(ECM) performs fuel cut functions 
according to requests from the HECU and retards ignition timing by torque reduction requests. The PCM(TCM) 
maintains current gear positions during TCS control time, in order not to increase power which causes a Kickdown 
shift. 


DTC Description 
The HECU checks the CAN communication lines for normal TCS control, and sets this code if re-initialization is 
tried for 15 times in sequence without success. 


DTC Detecting Condition 


Item Detecting Condition 


Monitoring 
Period 


e A CAN BUS off fault is established if re-initialization is tried for | ° Open or short circuit in 


15 times in sequence without success. CAN line 


e Inhibit the ESC control and ABS/EBD control is available. 
Fail Safe Meanwhile, stop checking the ESC switch failure under the ESC 
control. 


Terminal & Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damageage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


| NO = = | 


Go to "Signal Circuit Inspection" procedure. 
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Signal Circuit Inspection 

1. Ignition "OFF". 

2. Disconnect the HECU harness connector. 

3. Measure resistance between terminal "14" of the HECU harness connector and terminal "35" of the HECU harnes 
connector. 


Specification : Approx. 60Q 


<ESC HECU> 
R <ESC> 
14. CAN (LOW) 
[: 2 35. CAN (HIGH) 
all <ABS> 
15. CAN (LOW) 
26. CAN (HIGH) 


4. Is the measured resistance within specifications? 


YES 
Fault is intermittent caused by open or short in CAN signal harness or was repaired and HECU memory 
wasnot cleared. go to "CAN Bus Short (to ground) Inspection" procedure. 


EA = = |] 


Check for open or short in CAN signal harness between terminal "14" of the HECU harness connector and 
terminal "35" of the HECU harness connector. Repair as necessary and then go to "Verification Of Vehicle 
Repair" procedure. 

CAN Bus Short (to ground) Inspection 

1. Ignition "OFF". 

2. Disconnect the HECU harness connector. 

3. Measure resistance between terminal "14, 35" of the HECU harness connector and chassis ground. 


Specification : Approx. œ Q 


<FSC HECU» 


<ESC> 
14. CAN (LOW) 
35. CAN (HIGH) 


~<ABS> 
15, CAN (LOW) 
26. CAN (HIGH) 
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4. Is the measured resistance within specifications? 


YES 
Go to "CAN Bus Short (to battery) Inspection" procedure. 


| NO = = |] 


Check for short to ground in CAN HIGH signal harness in case of abnormal resistance measured 
betweenterminal "35" of the HECU harness connector and chassis ground. Repair as necessary and then go to 
"Verification Of Vehicle Repair" procedure. 

Check for short to ground in CAN LOW signal harness in case of abnormal resistance measured 
betweenterminal "14" of the HECU harness connector and chassis ground. Repair as necessary and then go to 
"Verification Of Vehicle Repair" procedure. 

CAN Bus Short (to battery) Inspection 

1. Ignition "OFF". 

2. Disconnect the HECU harness connector. 

3. Measure voltage between terminal "14, 35" of the HECU harness connector and chassis ground. 


Specification : Below. 0.2 V 


sESC HECU> 


= -= <ESC> 
. 14. CAN (LOW) 
25, CAN (HIGH) 


{| <ABS> 
UL 15. CAN (LOW) 
26. CAN (HIGH) 


4. Is the measured voltage within specifications? 


YES 
Go to "CAN Bus Short (between HIGH and LOW) Inspection" procedure. 


EA = = | 


Check for short to battery in CAN HIGH signal harness in case of abnormal resistance measured 
betweenterminal "14" of the HECU harness connector and chassis ground. Repair as necessary and then go to 
"Verification Of Vehicle Repair" procedure. 

Check for short to battery in CAN LOW signal harness in case of abnormal resistance measured 
betweenterminal "35" of the HECU harness connector and chassis ground. Repair as necessary and then go to 
"Verification Of Vehicle Repair" procedure. 

CAN Bus Short (between HIGH and LOW) Inspection 
1. Ignition "OFF". 
2. Disconnect all the connector related to CAN such as HECU, PCU, EPS, ECS harness connector. 
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3. Measure resistance between terminal "14, 35" of the HECU harness. 


Specification : Approx. 120 Q 


<FSC HECU» 
= - se Sie <ESC> 
iN < ! 

i ea l - l 14. CAN (LOW) 
|+ 8/2 |w Ec eggrgzJggup 35, CAN (HIGH) 
“P| |! fer adda xae4 e Ee eee eee (Hah) 

J > <ABS> 
` 15. CAN (LOW) 
26. CAN (HIGH) 


4. Is the measured resistance within specifications? 


YES 
Go to "Component Inspection" procedure. 
Check for short in CAN signal harness between terminal "14" of the HECU harness connector and terminal 
"35" of the HECU harness connector. Repair as necessary and then go to "Verification of vehicle Repair" 
procedure. 


Component Inspection 
1. Ignition "OFF". 
2. Ignition "ON". 
3. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode. 
4. Using a scantool, Clear DTC. 
5. Select "Diagnostic Trouble Codes(DTCs)" mode again. 
6. Are any DTCs present? 
YES 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 
No 
Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to 
"Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


EA = = e] 


System performing to specification at this time. 


Brake System > Troubleshooting > C1623 


COMPONENT LOCATION 
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General Description 


The Steering angle sensor(SAS) is joined to the multi function switch and uses a CAN communication. The SAS is 
used to determine turning direction and speed of the steering wheel. The HECU uses the signals from the SAS when 
performing ESC-related calculations. 


DTC Description 


The HECU checks the CAN communication lines for normal ESC control, and sets this code if a SAS message is 
not received within predefined time. 


DTC Detecting Condition 


DTC Strategy | ° CAN massage monitoring 


Moments e Continuous ‘ 
Period e Inoperative SAS 


i T e Open circuit in SAS line 
Enable * Faults are detected if SAS message was not received on time by |, Bad connection of SAS 
Conditions the CAN controller of HECU. 


Fail Safe e Inhibit the ESC control and ABS/EBD control is available. 


Terminal & Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
No 
Go to "Power Circuit Inspection" procedure. 
Power Supply Circuit Inspection 
1. Ignition "ON". 
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2. Measure voltage between terminal "2" of the steering angle sensor harness connector and chassis ground. 


Specification : Approx. B+ 


1. Steering Angle Sensor Grounc 
2. Steering Angle Sensor Supply 
3. CAN Lina (HIGH) 
4, CAN Ling (LOW) 


3. Is the measured voltage within specifications? 
YES 
Go to "Ground Circuit Inspection" procedure. 
No 
Check for damaged harness and poor connection between the battery terminal(+) and terminal "2" of the 
steering angle sensor harness connector. Check for open or blown 10 A ABS fuse referring to "Circuit Diagram". 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
Ground Circuit Inspection 
1. Ignition "OFF". 
2. Disconnect SAS connector. 
3. Measure resistance between terminal "1" of the steering angle sensor harness connector and chassis ground. 


Specification : Approx. below 1 Q 


= r 1. Steering Angle Sensor Ground 
favs —_ 2 Steering Angle Sensor Suppty 
NASD. | & CAN Line (HIGH) 
O00 H 4, CAN Line (LOW) 
c = 


4. Is the measured resistance within specifications? 


YES 
Go to "CAN Circuit Inspection" procedure. 


NO = = 


Check for damaged harness and poor connection between terminal "1" of the steering angle sensor harness 
connector and chassis ground. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
CAN Circuit Inspection 
1. Ignition "OFF". 
2. Disconnect SAS connector. 
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3. Measure resistance between terminal "3, 4" of the steering angle sensor harness connector. 


Specification : Approx. 60 Q 


1. Steering Angle Sensor Ground 
2. Steenng Angle Sensor Supply 
3. CAN Line (HIGH) 
4. CAN Line (LOW) 


4. Is the measured resistance within specifications? 


YES 
Go to "CAN Bus Short (to ground) Inspection" procedure. 


EA = e] 


Check for damaged harness and poor connection between terminal "3, 4" of the steering angle sensor harness 
connector. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
CAN Bus Short (to ground) Inspection 
1. Ignition "OFF". 
2. Disconnect the HECU harness connector. 
3. Measure resistance between terminal "3, 4" of the HECU harness connector and chassis ground. 


Specification : Approx. œ Q 


1. Steering Angle Sensor Ground 
2. Steering Angie Sensor Supply 
3. CAN Line (HIGH) 
4, CAN Line (LOW) 


4. Is the measured resistance within specifications? 


YES 
Go to "CAN Bus Short (between HIGH and LOW) Inspection" procedure. 


EA = = = | 


Check for short to ground in CAN HIGH signal harness in case of abnormal resistance measured between 
terminal "3" of the HECU harness connector and chassis ground. Repair as necessary and then go to "Verification 
Of Vehicle Repair" procedure. 

Check for short to ground in CAN LOW signal harness in case of abnormal resistance measured between 
terminal "4" of the HECU harness connector and chassis ground. Repair as necessary and then go to "Verification 
Of Vehicle Repair" procedure. 

CAN Bus Short (between HIGH and LOW) Inspection 
1. Ignition "OFF". 
2. Disconnect all the connector related to CAN such as HECU, PCU, EPS, ECS harness connector. 
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3. Measure resistance between terminal "3, 4" of the HECU harness. 


Specification : Approx. 120 Q 


1. Steenng Angie Sensor Ground 
2 Steering Angie Sensor Supply 
3. CAN Line (HIGH) 
4, CAN Line (LOW) 


4. Is the measured resistance within specifications? 


YES 
Go to "Component Inspection" procedure. 


| NO = = e] 


Check for short in CAN signal harness between terminal "3" of the HECU harness connector and terminal "4" 
of the HECU harness connector. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


Component Inspection 
1. Ignition "OFF". 
2. Ignition "ON". 
3. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode. 
4. Using a scantool, retrieve and record all DTC's and refer to the approprietepages. When completed, clear the 
DTC(s). 
5. Select "Diagnostic Trouble Codes (DTCs)" mode again. 
6. Are any DTCs present ? 
YES 
(1) Substitute with a known-good steering angle sensor and check for proper operation. If problem is corrected, 
replace sensor and then go to "Verification Of Vehicle Repair" procedure. 


(2) Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace 
HECU and then go to "Verification Of Vehicle Repair" procedure. 


| NO O o = i 


Fault is intermittent caused by poor connection in steering angle sensor harness or faulty steering angle sensor. 
Go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 


EA ä O Z = y O 


Go to the applicable troubleshooting procedure. 


EA = = 


System performing to specification at this time. 
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Brake System > Troubleshooting > C1625 


COMPONENT LOCATION 


na? 


General Description 


The HECU send requirement data, such as Torque reduction, the number of fuel cut cylinders, and TCS control 
requests, to the PCM(ECM & TCM) through CAN bus line. The PCM(ECM) performs fuel cut functions 
according to requests from the HECU and retards ignition timing by torque reduction requests. The PCM(TCM) 


maintains current gear positions during TCS control time, in order not to increase power which causes a Kickdown 
shift. 


DTC Description 


The HECU checks the CAN communication lines for normal ESC control, and sets this code if a CAN message is 
not transmitted within predefined time. 


DTC Detecting Condition 


DTC Strategy | * CAN massage monitoring 


Monitorin: . 
i 8 e Continuous 
Period 


l l l e Inoperative HECU 
Enable e Faults are detected if CAN message was not transmitted on time 
Conditions by the CAN controller of HECU. 


Fail Safe e Inhibit the ESC control and ABS/EBD control is available. 


Terminal and Connector Inspection 


1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
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3. Has a problem been found? 


YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


| NO = = 


Go to "Component Inspection" procedure. 


Component Inspection 
1. Ignition "OFF". 
2. Ignition "ON". 
3. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode. 
4. Using a scantool, Clear DTC. 
5. Select "Diagnostic Trouble Codes (DTCs)" mode again. 
6. Are any DTCs present ? 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 
| NO 
Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to 
"Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 


eS ee 


Go to the applicable troubleshooting procedure. 


EA = tS 


System performing to specification at this time. 


Brake System > Troubleshooting > C1626 


COMPONENT LOCATION 
| n> 
se 
O 
EEEN 


General Description 
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The ESC is a system to stabilize a car when under steering or over steeringin an emergency by supplying appropriate 
wheel braking pressure accordingto signal of Yaw, G-sensor, SAS, WSS, and pressure sensor. ESC system 
helpsto avoid an accident. 


DTC Description 


Under normal conditions, the inlet valves of all four wheels are not closed during control for longer than 1.28s or If 
the controller requests pressure-hold or pressure-decrease for longer than 1.28s, a fault is detected. The ABS/ESC 
warning lamp is turned ON and the EBD warning lamp is turned OFF. 


DTC Detecting Condition 


DTC Strategy | ° Signal monitoring 


Monitoring : 
; e Continuous 
Period 


e If the controller requests pressure-hold or pressure-decrease for 


Enable longer than 1.28s, a fault is stored. e Faulty HECU 
Conditions e Under normal conditon, the inlet valves of all four wheels are not 
closed during control for longer than 1.28s. 


Fail Saf ° The ABS/ESC functions are inhibited, allow the EBD control. 
ail Sa 
: e The ABS/ESC warning lamps are activated. 


Component Inspection 

1. Ignition "OFF". 

2. Ignition "ON". 

3. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode. 
4. Using a scantool, Clear DTC. 

5. Select "Diagnostic Trouble Codes (DTCs)" mode again. 

6. Are any DTCs present ? 


Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 


ae! 


Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to 
"Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 


After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 


YES ë =- ë E 


Go to the applicable troubleshooting procedure. 


EA = = = 


System performing to specification at this time. 
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Brake System > Troubleshooting > C1627 


COMPONENT LOCATION 
Be? 


> 


© 


| 
| 


General Description 

The HECU interchanges requirement data with the 4WD ECU through CAN bus line for normal ABS control. For 
example the HECU sends a control inhibition signal to 4WD ECU for normal ABS control in case of the ABS and 
AWD control requested at the same time such as wheel speed difference between front and rear wheel generated 
due to wheel slip. 


DTC Description 

The HECU checks absence of the 4WD message from the 4WD ECU for normal ABS control, and sets this code if 
an 4WD ECU message is not received within predefined time. The HECU checks the presence and specific contents 
of the 4WD1 message from the 4WD ECU, and sets this code if there is an error in 4WD ECU messagel. 


DTC Detecting Condition 


DTC Strategy | ° CAN massage monitoring 


Monitoring : 
; e Continuous 
Period 


e Faults are detected if 4WD message was not received on time 
by the CAN controller of HECU. 

e If the 4WD ECU detected an following error and informed the e Faulty 4WD ECU 
HECU about it via CAN, a fault is determined. ‘Bad conmectonof 
- 4WD1 message timeout was detected by HECU 4WD ECU, open or 
- 4WD1 data length code error was detected short circuit in 4WD 
- a failure of the 4WD ECU shift motor or encoder was detected ECU line. 
- a 4WD magnetic clutch failure was detected 
- the 4WD ECU does not receive the TCS4 message any more 
- the 4WD max cardan shaft torque contains faulty torque 
information 


Fail Saf e Inhibit the ABS/ESC control and allow the EBD control. 
ail Safe 
e ABS/ESC warning lamps are activated. 


Enable 
Conditions 
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Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


| NO = = = 


Go to "Component Inspection" procedure. 


Component Inspection 
1. Ignition "OFF". 
2. Ignition "ON". 
3. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
4. Using a scantool, retrieve and record all DTC's and refer to the approprietepages. When completed, clear the 
DTC(s). 
5. Select "Diagnostic Trouble Codes(DTCs)" mode again. 
6. Are any DTCs present ? 
YES 
Refer to the 4WD diagnostic part to find a cause of fault.If there is no problem in 4WD, Substitute with a 
known-good HECU and check for proper operation. If problem is corrected, replace HECU and then go to 
"Verification of Vehicle Repair" procedure. 
The ECU mounted in the wrong type of car may be a cause. (2WD ECU in 4WD vehicle) 
| NO 
Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to 
"Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 


EA aes) 


Go to the applicable troubleshooting procedure. 


| NO ë ë = _ų 


System performing to specification at this time. 


Brake System > Troubleshooting > C1702 


COMPONENT LOCATION 
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Be? 


General Description 


There is no hardware difference of the HECU according to the vehicle's specification,just software changes for 
different vehicle parameters used for ESC control. The HECU stores a classified variant code value according to the 
receiveddata(engine types, engine displacements, and type of transmission). The HECU reads various parameters 
according to the stored variant value in the memoryused by the ESC control. 


DTC Description 


The HECU checks the variant code after ignition start up. If a inappropriate variant code is detected or there is no 
variant code, a fault is detected. 


DTC Detecting Condition 


Monitoring ; 
Once during startup. 


e After power on, the HECU does not receive a valid variant code 
information during the configuration time. 
e HECU has no valid variant code stored in the EEPROM. * Replacement of PCM 


Enable e The receieved CAN signals does not lead to a defined and * (ECM & TCM) 
Conditions supported variant code. 


e If an ECU, which has already memorized a valid variant code 
information, receives a different variant code information. (at a 
next Power on cycle) 


Fail Safe e The ABS/EBD/ESC functions are inhibited. 
e The ABS/EBD/ESC warning lamps are activated. 


Monitor Scantool Data 
Variant Coding 

1. Check for improper installation of EMS/PCM(ECM & TCM)ESC. 
2. Connect scantool to Data Link Connector(DLC). 

3. Ignition "ON". 

4. Go in Anti-Lock brake system (figure 1). 

5. Perform variant code checks as per DTC found. 
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6. Disconnect scantool. 
7. Ignition "OFF" and then ignition "ON". Go to "Component Inspection"Procedure. 
* For the vehicle equipped 4WD, delete the DTC(s) memorized in 43WD ECU when variant coding is completed. 


1. KIA VEHICLE DIAGNOSIS á | 


MODEL =: BL F/L 
SYSTEM : ABS“ESC 


84. ACTUATION TEST 

85. SIMU-SCAN 

66. AIR BLEEDING MODE 

67. SOLENOID VALVES TEST 

88. IDENTIFICATION CHECK 

@9. STEERING ANGLE SENSOR 


16. VARIANT CODING 


11. DATA SETUPCUNIT CONV. 3 


Fig 1) Variant coding. 


Component Inspection 
1. Ignition "OFF". 
2. Ignition "ON". 
3. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode. 
4. Using a scantool, Clear DTC. 
5. Select "Diagnostic Trouble Codes (DTCs)" mode again. 
6. Are any DTCs present ? 
YES 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 
No 
Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to 
"Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


EA = = tt 


System performing to specification at this time. 


Brake System > Troubleshooting > C2112 


COMPONENT LOCATION 
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Rey 


General Description 

The HECU supplies battery power to all solenoid valves with a valve relay which is controlled by the Electronic 
Control UNIT(ECU). The valve relay and all solenoid valves are installed inside the HECU ( Hydraulic and 
Electronic Control Unit ). 


DTC Description 

The HECU monitors voltage of the valve relay to check if the HECU can perform ABS control normally. When the 
valve relay is switched to ON, the HECU will set this code if the solenoid drive voltage is below permissible voltage 
ranges for a period of time. When the valve relay is switched to OFF, the HECU sets this code if the solenoid drive 
voltage is over the permissible voltage range for a period of time. 


DTC Detecting Condition 


DTC Strategy e Voltage monitoring 


Monitoring : 
Once during startup. 


e Watchdog and valve relay function is tested during 
startup.A failure is detected if the valve relay/Enable 
remains in off position when it is turned on and vice versa. 
Reason could be short to GND or UZ, interrupted lines or 
a inoperative output stage etc. 


Enable 
Conditions 


‘od e Continuous 
Case 2 Perio e Open or short in power 
Enable e A Fault is detected if valve relay voltage < 0.8 * battery supply circuit (IGN+) 
Conditions| voltage for a time 500 ms. e Inoperative HECU 
Period 
Case 3 


e If valve relay malfunction and supply solenoid valve short 
Enable to battery or supply solenoid valve and medium or high 
Conditions| ohm short to valve relay (or a valve) to valve relay voltage, 
solenoid valve voltage or GND are detected. 


Page 219 of 259 


e No valve actuation possible. 
Fail Safe e The ABS/EBD/ESC functions are inhibited. 
e The ABS/EBD/ESC warning lamps are activated. 


Monitor Actuation Test 

1. Connect scantool to Data Link Connector(DLC) 

2. Ignition "ON" & Engine "OFF". 

3. Select the "Actuation Test" mode on the scantool. 

4. Inspect operating status of all valves with Actuation Test. 


Specification : It's normal if operating sound is heard. 


1.5 ACTUATION TEST 62713 


FRONT LEFT VALVECIN) 
DURATION 2 SECONDS 


METHOD ACTIVATION 


CONDITION |1G.KEY ON 
ENGINE OFF 


| PRESS [STRT], IF YOU ARE READY ? 


Fig 1) Test Condition : Ignition "ON" & Engine "OFF". 
Ex) Actuation Test on Front left valve(in) 


5. Do all valves operate normally? 
YES 
Fault is intermittent caused by poor connection in power harness (ABS2) and/or HECU's connector or was 
repaired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor connection, 
bending, corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to 
"Verification Of Vehicle Repair" procedure. 


EA = = |] 


Go to "W/Harness Inspection" procedure. 


Terminal & Connector Inspection 

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


EA = = = |] 


Go to "Power Circuit Inspection" procedure. 
Power Supply Circuit Inspection 
1. Ignition "OFF". 
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2. Disconnect HECU connector. 
3. Ignition "ON". 
4. Measure voltage between terminal "3" of the HECU harness connector and chassis ground. 


Specification : Approx. B+ 


<ESt HECU> 


~ 


| 
T TEEI 


LZ 


5. Is the measured voltage within specifications? 


YES 
Go to "Ground Circuit Inspection" procedure. 


EA = = 


Check for damaged harness and open or short to GND between the battery terminal(+) and terminal "3" of the 
HECU harness connector. Check for open or blown 20A ABS fuse referring to "Circuit Diagram". Repair as 
necessary and then go to "Verification of vehicle Repair" procedure. 

Ground Circuit Inspection 

1. Ignition "OFF". 

2. Disconnect HECU connector. 

3. Measure resistance between terminal "4" of the HECU harness connector and chassis ground. 


Specification : Approx. below 1 Q 
sESC HECU> 


<ABS , FSCs 
4_ Ground 


4. Is the measured resistance within specifications? 


YES 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = |] 


Check for damaged harness and poor connection between terminal "4" of the HECU harness connector and 
chassis ground. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
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1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 

2. Using a scantool, Clear DTC. 

3. Operate the vehicle within DTC Detecting Condition in General Information 
4. Are any DTCs present? 


ee = ë 


Go to the applicable troubleshooting procedure. 


EA = = |] 


System performing to specification at this time. 


Brake System > Troubleshooting > C2308 


COMPONENT LOCATION 


General Description 

The HECU is composed of an ECU (Electronic Control Unit ) and an HCU( Hydraulic Control Unit), so the HECU 
hardware includes all solenoid valves inside the unit as well as the ECU. Solenoid valves are switched to ON, OFF 
by HECU when the ABS is activated. Solenoid valves function is to increase, decrease or maintain the hydraulic 
pressure supplied to a brake caliper. 


DTC Description 

The HECU monitors the operation of the valves by checking the drive circuit of the solenoid valves, and then sets 
this code when the unexpcted drive voltage is detected. For example, the HECU sets the DTC if the electrical 
feedback signal does not match the actuation signal for the corresponding valve. 


DTC Detecting Condition 
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DTC Strategy e Voltage monitoring 


Monitori : 
catonne e Continuous 
Period 


e The electrical feedback signal does not match the 
actuation signal for the corresponding valve for more than 
30 ms. 

- Current controlled valves and under voltage conditions 
:detection time is 80 ms 


Enable 
Conditions 


Immediately after power on 

every 20 s 

- The Test is canceled if any control, valve actuation takes 
place or if the Vehicle is in motion and the BLS is on. 


A Fault is found if UVR is not within 0.1*battery voltage < 
valve relay voltage < 0.8*battery voltage 
Enable A Fault is found if valve relay voltage > 0.2*battery 
Conditions} voltage. 
- After that all valves are switched on sequential, valve 
relay voltage and valve feedback is measured. 


The Valve and Pump motor Test is performed once after 
ignition on if vehicle speed is >= 30 km/h(18.6 mph). 


The valve and pump motor test detects electrical actuation | * Inoperative HECU 
malfunction of ABS valves. The test actuates all valves in 

series (to detect short cuts or shunts between the valve 

lines). Faults are detected if there is an error during the 

test. 


Enable 
Conditions 


The drift test executes only once during an ignition Cycle. 
The test is triggered if the following conditions are fulfilled : 
10min after power up or end of control 

1. No BLS is applied 

2. Brake pressure is < 10 bar 

3. Vehicle speed >15 km/h(9.3 mph). 

4. Vehicle acceleration > 0.5 m/s? 

5. Supply voltage > 11 volts. 


The drift test is executed only once during an ignition 
Enable Cycle.If it detects partly shorted valve coils,almost 
Conditions| inoperative coils or malfunction of the valve driver, a 
failure is recognized. 


e Valve cannot be actuated or valve is incorrectly actuated. 
This may result in locked wheels or wheels without 
Fail Safe pressure. 
e ABS/EBD/ESC function is prohibited. 
e ABS/EBD/ESC warning lamp is turned ON. 
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Monitor Actuation Test 

1. Connect scantool to Data Link Connector(DLC) 

2. Ignition "ON" & Engine "OFF". 

3. Select the "Actuation Test" mode on the scantool. 

4. Inspect operating status of inlet valve with Actuation Test. 


Specification : It's normal if operating sound is heard. 


i 1.4 ACTUATION TEST 92713 


FRONT LEFT VALVET IN) 
2 SECONDS 
ACTIVATION 


IG. KEY ON 
ENGINE OFF 
PRESS [STRT], IF YOU ARE READY ? 
SELECT TEST ITEM USING UP/DOWN KEY 


Figi 


Fig 1) Test Condition : Ignition "ON" & Engine "OFF" 
Ex) Actuation Test on Front left valve(in} 


5. Does a inlet valve operate normally? 
Fault is intermittent caused by faulty valve or was repaired and HECU memory was not cleared. Go to 
"Verification Of Vehicle Repair" procedure. 


EA = ë = 7 


Go to "W/Harness Inspection" procedure. 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
No ee 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and 
maintain vehicle speed at or above 30kmh(18.6mph). 
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4. Are any DTCs present? 


eS āå O = y 


Go to the applicable troubleshooting procedure. 


EA = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C2312 


COMPONENT LOCATION 


General Description 

The HECU is composed of an ECU (Electronic Control Unit ) and an HCU( Hydraulic Control Unit), so the HECU 
hardware includes all solenoid valves inside the unit as well as the ECU. Solenoid valves are switched to ON, OFF 
by HECU when the ABS is activated. Solenoid valves function is to increase, decrease or maintain the hydraulic 
pressure supplied to a brake caliper. 


DTC Description 

The HECU monitors the operation of the valves by checking the drive circuit of the solenoid valves, and then sets 
this code when the unexpcted drive voltage is detected. For example, the HECU sets the DTC if the electrical 
feedback signal does not match the actuation signal for the corresponding valve. 


DTC Detecting Condition 
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DTC Strategy e Voltage monitoring 


Monitori : 
catonne e Continuous 
Period 


e The electrical feedback signal does not match the 
actuation signal for the corresponding valve for more than 
30 ms. 

- Current controlled valves and under voltage conditions 
:detection time is 80 ms 


Enable 
Conditions 


Immediately after power on 

every 20 s 

- The Test is canceled if any control, valve actuation takes 
place or if the Vehicle is in motion and the BLS is on. 


A Fault is found if UVR is not within 0.1*battery voltage < 
valve relay voltage < 0.8*battery voltage 
Enable A Fault is found if valve relay voltage > 0.2*battery 
Conditions} voltage. 
- After that all valves are switched on sequential, valve 
relay voltage and valve feedback is measured. 


The Valve and Pump motor Test is performed once after 
ignition on if vehicle speed is >= 30 km/h(18.6 mph). 


The valve and pump motor test detects electrical actuation | * Inoperative HECU 
malfunction of ABS valves. The test actuates all valves in 

series (to detect short cuts or shunts between the valve 

lines). Faults are detected if there is an error during the 

test. 


Enable 
Conditions 


The drift test executes only once during an ignition Cycle. 
The test is triggered if the following conditions are fulfilled : 
10min after power up or end of control 

1. No BLS is applied 

2. Brake pressure is < 10 bar 

3. Vehicle speed >15 km/h(9.3 mph). 

4. Vehicle acceleration > 0.5 m/s? 

5. Supply voltage > 11 volts. 


The drift test is executed only once during an ignition 
Enable Cycle.If it detects partly shorted valve coils,almost 
Conditions| inoperative coils or malfunction of the valve driver, a 
failure is recognized. 


e Valve cannot be actuated or valve is incorrectly actuated. 
This may result in locked wheels or wheels without 
Fail Safe pressure. 
e ABS/EBD/ESC function is prohibited. 
e ABS/EBD/ESC warning lamp is turned ON. 
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Monitor Actuation Test 


1. Connect scantool to Data Link Connector(DLC) 

2. Ignition "ON" & Engine "OFF". 

3. Select the "Actuation Test" mode on the scantool. 

4. Inspect operating status of outlet valve with Actuation Test. 


Specification : It's normal if operating sound is heard. 


1.4 ACTUATION TEST 66/713 


FRONT LEFT VALVEC OUT ) 


DURATION 2 SECONDS 
METHOD ACTIVATION 


CONDITION |IG. KEY ON 
ENGINE OFF 
PRESS [STRT], IF YOU ARE READY ¢ 
SELECT TEST ITEM USING UP/DOWN KEY 


[STRT] 


Fig 1) Test Condition : Ignition "ON" & Engine "OFF" 
Ex) Actuation Test on Front left valve{out) 


5. Does a inlet valve operate normally? 
YES 
Fault is intermittent caused by faulty valve or was repaired and HECU memory was not cleared. Go to 
"Verification Of Vehicle Repair" procedure. 


EA = = = |] 


Go to "Component Inspection" procedure. 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
NO M 


Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and 
maintain vehicle speed at or above 30kmh(18.6mph). 
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4. Are any DTCs present? 


eS āå O = y 


Go to the applicable troubleshooting procedure. 


EA = = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C2316 


COMPONENT LOCATION 


General Description 

The HECU is composed of an ECU (Electronic Control Unit ) and an HCU( Hydraulic Control Unit), so the HECU 
hardware includes all solenoid valves inside the unit as well as the ECU. Solenoid valves are switched to ON, OFF 
by HECU when the ABS is activated. Solenoid valves function is to increase, decrease or maintain the hydraulic 
pressure supplied to a brake caliper. 


DTC Description 

The HECU monitors the operation of the valves by checking the drive circuit of the solenoid valves, and then sets 
this code when the unexpcted drive voltage is detected. For example, the HECU sets the DTC if the electrical 
feedback signal does not match the actuation signal for the corresponding valve. 


DTC Detecting Condition 
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DTC Strategy e Voltage monitoring 


Monitori : 
catonne e Continuous 
Period 


e The electrical feedback signal does not match the 
actuation signal for the corresponding valve for more than 
30 ms. 

- Current controlled valves and under voltage conditions 
:detection time is 80 ms 


Enable 
Conditions 


Immediately after power on 

every 20 s 

- The Test is canceled if any control, valve actuation takes 
place or if the Vehicle is in motion and the BLS is on. 


A Fault is found if UVR is not within 0.1*battery voltage < 
valve relay voltage < 0.8*battery voltage 
Enable A Fault is found if valve relay voltage > 0.2*battery 
Conditions} voltage. 
- After that all valves are switched on sequential, valve 
relay voltage and valve feedback is measured. 


The Valve and Pump motor Test is performed once after 
ignition on if vehicle speed is >= 30 km/h(18.6 mph). 


The valve and pump motor test detects electrical actuation | * Inoperative HECU 
malfunction of ABS valves. The test actuates all valves in 

series (to detect short cuts or shunts between the valve 

lines). Faults are detected if there is an error during the 

test. 


Enable 
Conditions 


The drift test executes only once during an ignition Cycle. 
The test is triggered if the following conditions are fulfilled : 
10min after power up or end of control 

1. No BLS is applied 

2. Brake pressure is < 10 bar 

3. Vehicle speed >15 km/h(9.3 mph). 

4. Vehicle acceleration > 0.5 m/s? 

5. Supply voltage > 11 volts. 


The drift test is executed only once during an ignition 
Enable Cycle.If it detects partly shorted valve coils,almost 
Conditions| inoperative coils or malfunction of the valve driver, a 
failure is recognized. 


e Valve cannot be actuated or valve is incorrectly actuated. 
This may result in locked wheels or wheels without 
Fail Safe pressure. 
e ABS/EBD/ESC function is prohibited. 
e ABS/EBD/ESC warning lamp is turned ON. 
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Monitor Actuation Test 

1. Connect scantool to Data Link Connector(DLC) 

2. Ignition "ON" & Engine "OFF". 

3. Select the "Actuation Test" mode on the scantool. 

4. Inspect operating status of inlet valve with Actuation Test. 


Specification : It's normal if operating sound is heard. 


i 1.4 ACTUATION TEST 92713 


FRONT LEFT VALVET IN) 
2 SECONDS 
ACTIVATION 


IG. KEY ON 
ENGINE OFF 
PRESS [STRT], IF YOU ARE READY ? 
SELECT TEST ITEM USING UP/DOWN KEY 


Figi 


Fig 1) Test Condition : Ignition "ON" & Engine "OFF" 
Ex) Actuation Test on Front left valve(in} 


5. Does a inlet valve operate normally? 
Fault is intermittent caused by faulty valve or was repaired and HECU memory was not cleared. Go to 
"Verification Of Vehicle Repair" procedure. 


EA = ë = 7 


Go to "W/Harness Inspection" procedure. 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
No ee 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and 
maintain vehicle speed at or above 30kmh(18.6mph). 
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4. Are any DTCs present? 


eS āå O = y 


Go to the applicable troubleshooting procedure. 


EA = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C2320 


COMPONENT LOCATION 


General Description 

The HECU is composed of an ECU (Electronic Control Unit ) and an HCU( Hydraulic Control Unit), so the HECU 
hardware includes all solenoid valves inside the unit as well as the ECU. Solenoid valves are switched to ON, OFF 
by HECU when the ABS is activated. Solenoid valves function is to increase, decrease or maintain the hydraulic 
pressure supplied to a brake caliper. 


DTC Description 

The HECU monitors the operation of the valves by checking the drive circuit of the solenoid valves, and then sets 
this code when the unexpcted drive voltage is detected. For example, the HECU sets the DTC if the electrical 
feedback signal does not match the actuation signal for the corresponding valve. 


DTC Detecting Condition 
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DTC Strategy e Voltage monitoring 


Monitori : 
catonne e Continuous 
Period 


e The electrical feedback signal does not match the 
actuation signal for the corresponding valve for more than 
30 ms. 

- Current controlled valves and under voltage conditions 
:detection time is 80 ms 


Enable 
Conditions 


Immediately after power on 

every 20 s 

- The Test is canceled if any control, valve actuation takes 
place or if the Vehicle is in motion and the BLS is on. 


A Fault is found if UVR is not within 0.1*battery voltage < 
valve relay voltage < 0.8*battery voltage 
Enable A Fault is found if valve relay voltage > 0.2*battery 
Conditions} voltage. 
- After that all valves are switched on sequential, valve 
relay voltage and valve feedback is measured. 


The Valve and Pump motor Test is performed once after 
ignition on if vehicle speed is >= 30 km/h(18.6 mph). 


The valve and pump motor test detects electrical actuation | * Inoperative HECU 
malfunction of ABS valves. The test actuates all valves in 

series (to detect short cuts or shunts between the valve 

lines). Faults are detected if there is an error during the 

test. 


Enable 
Conditions 


The drift test executes only once during an ignition Cycle. 
The test is triggered if the following conditions are fulfilled : 
10min after power up or end of control 

1. No BLS is applied 

2. Brake pressure is < 10 bar 

3. Vehicle speed >15 km/h(9.3 mph). 

4. Vehicle acceleration > 0.5 m/s? 

5. Supply voltage > 11 volts. 


The drift test is executed only once during an ignition 
Enable Cycle.If it detects partly shorted valve coils,almost 
Conditions| inoperative coils or malfunction of the valve driver, a 
failure is recognized. 


e Valve cannot be actuated or valve is incorrectly actuated. 
This may result in locked wheels or wheels without 
Fail Safe pressure. 
e ABS/EBD/ESC function is prohibited. 
e ABS/EBD/ESC warning lamp is turned ON. 
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Monitor Actuation Test 


1. Connect scantool to Data Link Connector(DLC) 

2. Ignition "ON" & Engine "OFF". 

3. Select the "Actuation Test" mode on the scantool. 

4. Inspect operating status of outlet valve with Actuation Test. 


Specification : It's normal if operating sound is heard. 


1.4 ACTUATION TEST 66/713 


FRONT LEFT VALVEC OUT ) 


DURATION 2 SECONDS 
METHOD ACTIVATION 


CONDITION |IG. KEY ON 
ENGINE OFF 
PRESS [STRT], IF YOU ARE READY ¢ 
SELECT TEST ITEM USING UP/DOWN KEY 


[STRT] 


Fig 1) Test Condition : Ignition "ON" & Engine "OFF" 
Ex) Actuation Test on Front left valve{out) 


5. Does a inlet valve operate normally? 
YES 
Fault is intermittent caused by faulty valve or was repaired and HECU memory was not cleared. Go to 
"Verification Of Vehicle Repair" procedure. 


EA = = = |] 


Go to "Component Inspection" procedure. 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
NO M 


Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and 
maintain vehicle speed at or above 30kmh(18.6mph). 
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4. Are any DTCs present? 


eS āå O = y 


Go to the applicable troubleshooting procedure. 


EA = = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C2324 


COMPONENT LOCATION 


General Description 

The HECU is composed of an ECU (Electronic Control Unit ) and an HCU( Hydraulic Control Unit), so the HECU 
hardware includes all solenoid valves inside the unit as well as the ECU. Solenoid valves are switched to ON, OFF 
by HECU when the ABS is activated. Solenoid valves function is to increase, decrease or maintain the hydraulic 
pressure supplied to a brake caliper. 


DTC Description 

The HECU monitors the operation of the valves by checking the drive circuit of the solenoid valves, and then sets 
this code when the unexpcted drive voltage is detected. For example, the HECU sets the DTC if the electrical 
feedback signal does not match the actuation signal for the corresponding valve. 


DTC Detecting Condition 
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DTC Strategy e Voltage monitoring 


Monitori : 
catonne e Continuous 
Period 


e The electrical feedback signal does not match the 
actuation signal for the corresponding valve for more than 
30 ms. 

- Current controlled valves and under voltage conditions 
:detection time is 80 ms 


Enable 
Conditions 


Immediately after power on 

every 20 s 

- The Test is canceled if any control, valve actuation takes 
place or if the Vehicle is in motion and the BLS is on. 


A Fault is found if UVR is not within 0.1*battery voltage < 
valve relay voltage < 0.8*battery voltage 
Enable A Fault is found if valve relay voltage > 0.2*battery 
Conditions} voltage. 
- After that all valves are switched on sequential, valve 
relay voltage and valve feedback is measured. 


The Valve and Pump motor Test is performed once after 
ignition on if vehicle speed is >= 30 km/h(18.6 mph). 


The valve and pump motor test detects electrical actuation | * Inoperative HECU 
malfunction of ABS valves. The test actuates all valves in 

series (to detect short cuts or shunts between the valve 

lines). Faults are detected if there is an error during the 

test. 


Enable 
Conditions 


The drift test executes only once during an ignition Cycle. 
The test is triggered if the following conditions are fulfilled : 
10min after power up or end of control 

1. No BLS is applied 

2. Brake pressure is < 10 bar 

3. Vehicle speed >15 km/h(9.3 mph). 

4. Vehicle acceleration > 0.5 m/s? 

5. Supply voltage > 11 volts. 


The drift test is executed only once during an ignition 
Enable Cycle.If it detects partly shorted valve coils,almost 
Conditions| inoperative coils or malfunction of the valve driver, a 
failure is recognized. 


e Valve cannot be actuated or valve is incorrectly actuated. 
This may result in locked wheels or wheels without 
Fail Safe pressure. 
e ABS/EBD/ESC function is prohibited. 
e ABS/EBD/ESC warning lamp is turned ON. 
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Monitor Actuation Test 

1. Connect scantool to Data Link Connector(DLC) 

2. Ignition "ON" & Engine "OFF". 

3. Select the "Actuation Test" mode on the scantool. 

4. Inspect operating status of inlet valve with Actuation Test. 


Specification : It's normal if operating sound is heard. 


i 1.4 ACTUATION TEST 92713 


FRONT LEFT VALVET IN) 
2 SECONDS 
ACTIVATION 


IG. KEY ON 
ENGINE OFF 
PRESS [STRT], IF YOU ARE READY ? 
SELECT TEST ITEM USING UP/DOWN KEY 


Figi 


Fig 1) Test Condition : Ignition "ON" & Engine "OFF" 
Ex) Actuation Test on Front left valve(in} 


5. Does a inlet valve operate normally? 
Fault is intermittent caused by faulty valve or was repaired and HECU memory was not cleared. Go to 
"Verification Of Vehicle Repair" procedure. 


EA = ë = 7 


Go to "W/Harness Inspection" procedure. 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
No ee 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and 
maintain vehicle speed at or above 30kmh(18.6mph). 
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4. Are any DTCs present? 


eS ee 


Go to the applicable troubleshooting procedure. 


EA = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C2328 


COMPONENT LOCATION 


General Description 

The HECU is composed of an ECU (Electronic Control Unit ) and an HCU( Hydraulic Control Unit), so the HECU 
hardware includes all solenoid valves inside the unit as well as the ECU. Solenoid valves are switched to ON, OFF 
by HECU when the ABS is activated. Solenoid valves function is to increase, decrease or maintain the hydraulic 
pressure supplied to a brake caliper. 


DTC Description 

The HECU monitors the operation of the valves by checking the drive circuit of the solenoid valves, and then sets 
this code when the unexpcted drive voltage is detected. For example, the HECU sets the DTC if the electrical 
feedback signal does not match the actuation signal for the corresponding valve. 


DTC Detecting Condition 
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DTC Strategy e Voltage monitoring 


Monitori : 
catonne e Continuous 
Period 


e The electrical feedback signal does not match the 
actuation signal for the corresponding valve for more than 
30 ms. 

- Current controlled valves and under voltage conditions 
:detection time is 80 ms 


Enable 
Conditions 


Immediately after power on 

every 20 s 

- The Test is canceled if any control, valve actuation takes 
place or if the Vehicle is in motion and the BLS is on. 


A Fault is found if UVR is not within 0.1*battery voltage < 
valve relay voltage < 0.8*battery voltage 
Enable A Fault is found if valve relay voltage > 0.2*battery 
Conditions} voltage. 
- After that all valves are switched on sequential, valve 
relay voltage and valve feedback is measured. 


The Valve and Pump motor Test is performed once after 
ignition on if vehicle speed is >= 30 km/h(18.6 mph). 


The valve and pump motor test detects electrical actuation | * Inoperative HECU 
malfunction of ABS valves. The test actuates all valves in 

series (to detect short cuts or shunts between the valve 

lines). Faults are detected if there is an error during the 

test. 


Enable 
Conditions 


The drift test executes only once during an ignition Cycle. 
The test is triggered if the following conditions are fulfilled : 
10min after power up or end of control 

1. No BLS is applied 

2. Brake pressure is < 10 bar 

3. Vehicle speed >15 km/h(9.3 mph). 

4. Vehicle acceleration > 0.5 m/s? 

5. Supply voltage > 11 volts. 


The drift test is executed only once during an ignition 
Enable Cycle.If it detects partly shorted valve coils,almost 
Conditions| inoperative coils or malfunction of the valve driver, a 
failure is recognized. 


e Valve cannot be actuated or valve is incorrectly actuated. 
This may result in locked wheels or wheels without 
Fail Safe pressure. 
e ABS/EBD/ESC function is prohibited. 
e ABS/EBD/ESC warning lamp is turned ON. 
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Monitor Actuation Test 


1. Connect scantool to Data Link Connector(DLC) 

2. Ignition "ON" & Engine "OFF". 

3. Select the "Actuation Test" mode on the scantool. 

4. Inspect operating status of outlet valve with Actuation Test. 


Specification : It's normal if operating sound is heard. 


1.4 ACTUATION TEST 66/713 


FRONT LEFT VALVEC OUT ) 


DURATION 2 SECONDS 
METHOD ACTIVATION 


CONDITION |IG. KEY ON 
ENGINE OFF 
PRESS [STRT], IF YOU ARE READY ¢ 
SELECT TEST ITEM USING UP/DOWN KEY 


[STRT] 


Fig 1) Test Condition : Ignition "ON" & Engine "OFF" 
Ex) Actuation Test on Front left valve{out) 


5. Does a inlet valve operate normally? 
YES 
Fault is intermittent caused by faulty valve or was repaired and HECU memory was not cleared. Go to 
"Verification Of Vehicle Repair" procedure. 


EA = = = |] 


Go to "Component Inspection" procedure. 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
NO M 


Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and 
maintain vehicle speed at or above 30kmh(18.6mph). 
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4. Are any DTCs present? 


eS āå O = y 


Go to the applicable troubleshooting procedure. 


EA = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C2332 


COMPONENT LOCATION 


General Description 

The HECU is composed of an ECU (Electronic Control Unit ) and an HCU( Hydraulic Control Unit), so the HECU 
hardware includes all solenoid valves inside the unit as well as the ECU. Solenoid valves are switched to ON, OFF 
by HECU when the ABS is activated. Solenoid valves function is to increase, decrease or maintain the hydraulic 
pressure supplied to a brake caliper. 


DTC Description 

The HECU monitors the operation of the valves by checking the drive circuit of the solenoid valves, and then sets 
this code when the unexpcted drive voltage is detected. For example, the HECU sets the DTC if the electrical 
feedback signal does not match the actuation signal for the corresponding valve. 


DTC Detecting Condition 
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DTC Strategy e Voltage monitoring 


Monitori : 
catonne e Continuous 
Period 


e The electrical feedback signal does not match the 
actuation signal for the corresponding valve for more than 
30 ms. 

- Current controlled valves and under voltage conditions 
:detection time is 80 ms 


Enable 
Conditions 


Immediately after power on 

every 20 s 

- The Test is canceled if any control, valve actuation takes 
place or if the Vehicle is in motion and the BLS is on. 


A Fault is found if UVR is not within 0.1*battery voltage < 
valve relay voltage < 0.8*battery voltage 
Enable A Fault is found if valve relay voltage > 0.2*battery 
Conditions} voltage. 
- After that all valves are switched on sequential, valve 
relay voltage and valve feedback is measured. 


The Valve and Pump motor Test is performed once after 
ignition on if vehicle speed is >= 30 km/h(18.6 mph). 


The valve and pump motor test detects electrical actuation | * Inoperative HECU 
malfunction of ABS valves. The test actuates all valves in 

series (to detect short cuts or shunts between the valve 

lines). Faults are detected if there is an error during the 

test. 


Enable 
Conditions 


The drift test executes only once during an ignition Cycle. 
The test is triggered if the following conditions are fulfilled : 
10min after power up or end of control 

1. No BLS is applied 

2. Brake pressure is < 10 bar 

3. Vehicle speed >15 km/h(9.3 mph). 

4. Vehicle acceleration > 0.5 m/s? 

5. Supply voltage > 11 volts. 


The drift test is executed only once during an ignition 
Enable Cycle.If it detects partly shorted valve coils,almost 
Conditions| inoperative coils or malfunction of the valve driver, a 
failure is recognized. 


e Valve cannot be actuated or valve is incorrectly actuated. 
This may result in locked wheels or wheels without 
Fail Safe pressure. 
e ABS/EBD/ESC function is prohibited. 
e ABS/EBD/ESC warning lamp is turned ON. 


Page 241 of 259 


Monitor Actuation Test 

1. Connect scantool to Data Link Connector(DLC) 

2. Ignition "ON" & Engine "OFF". 

3. Select the "Actuation Test" mode on the scantool. 

4. Inspect operating status of inlet valve with Actuation Test. 


Specification : It's normal if operating sound is heard. 


i 1.4 ACTUATION TEST 92713 


FRONT LEFT VALVET IN) 
2 SECONDS 
ACTIVATION 


IG. KEY ON 
ENGINE OFF 
PRESS [STRT], IF YOU ARE READY ? 
SELECT TEST ITEM USING UP/DOWN KEY 


Figi 


Fig 1) Test Condition : Ignition "ON" & Engine "OFF" 
Ex) Actuation Test on Front left valve(in} 


5. Does a inlet valve operate normally? 
Fault is intermittent caused by faulty valve or was repaired and HECU memory was not cleared. Go to 
"Verification Of Vehicle Repair" procedure. 


EA = ë = 7 


Go to "W/Harness Inspection" procedure. 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
No ee 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and 
maintain vehicle speed at or above 30kmh(18.6mph). 
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4. Are any DTCs present? 


eS āå O = y 


Go to the applicable troubleshooting procedure. 


EA = = = 


System performing to specification at this time. 


Brake System > Troubleshooting > C2336 


COMPONENT LOCATION 


General Description 

The HECU is composed of an ECU (Electronic Control Unit ) and an HCU( Hydraulic Control Unit), so the HECU 
hardware includes all solenoid valves inside the unit as well as the ECU. Solenoid valves are switched to ON, OFF 
by HECU when the ABS is activated. Solenoid valves function is to increase, decrease or maintain the hydraulic 
pressure supplied to a brake caliper. 


DTC Description 

The HECU monitors the operation of the valves by checking the drive circuit of the solenoid valves, and then sets 
this code when the unexpcted drive voltage is detected. For example, the HECU sets the DTC if the electrical 
feedback signal does not match the actuation signal for the corresponding valve. 


DTC Detecting Condition 
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DTC Strategy e Voltage monitoring 


Monitori : 
catonne e Continuous 
Period 


e The electrical feedback signal does not match the 
actuation signal for the corresponding valve for more than 
30 ms. 

- Current controlled valves and under voltage conditions 
:detection time is 80 ms 


Enable 
Conditions 


Immediately after power on 

every 20 s 

- The Test is canceled if any control, valve actuation takes 
place or if the Vehicle is in motion and the BLS is on. 


A Fault is found if UVR is not within 0.1*battery voltage < 
valve relay voltage < 0.8*battery voltage 
Enable A Fault is found if valve relay voltage > 0.2*battery 
Conditions} voltage. 
- After that all valves are switched on sequential, valve 
relay voltage and valve feedback is measured. 


The Valve and Pump motor Test is performed once after 
ignition on if vehicle speed is >= 30 km/h(18.6 mph). 


The valve and pump motor test detects electrical actuation | * Inoperative HECU 
malfunction of ABS valves. The test actuates all valves in 

series (to detect short cuts or shunts between the valve 

lines). Faults are detected if there is an error during the 

test. 


Enable 
Conditions 


The drift test executes only once during an ignition Cycle. 
The test is triggered if the following conditions are fulfilled : 
10min after power up or end of control 

1. No BLS is applied 

2. Brake pressure is < 10 bar 

3. Vehicle speed >15 km/h(9.3 mph). 

4. Vehicle acceleration > 0.5 m/s? 

5. Supply voltage > 11 volts. 


The drift test is executed only once during an ignition 
Enable Cycle.If it detects partly shorted valve coils,almost 
Conditions| inoperative coils or malfunction of the valve driver, a 
failure is recognized. 


e Valve cannot be actuated or valve is incorrectly actuated. 
This may result in locked wheels or wheels without 
Fail Safe pressure. 
e ABS/EBD/ESC function is prohibited. 
e ABS/EBD/ESC warning lamp is turned ON. 
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Monitor Actuation Test 


1. Connect scantool to Data Link Connector(DLC) 

2. Ignition "ON" & Engine "OFF". 

3. Select the "Actuation Test" mode on the scantool. 

4. Inspect operating status of outlet valve with Actuation Test. 


Specification : It's normal if operating sound is heard. 


1.4 ACTUATION TEST 66/713 


FRONT LEFT VALVEC OUT ) 


DURATION 2 SECONDS 
METHOD ACTIVATION 


CONDITION |IG. KEY ON 
ENGINE OFF 
PRESS [STRT], IF YOU ARE READY ¢ 
SELECT TEST ITEM USING UP/DOWN KEY 


[STRT] 


Fig 1) Test Condition : Ignition "ON" & Engine "OFF" 
Ex) Actuation Test on Front left valve{out) 


5. Does a inlet valve operate normally? 
YES 
Fault is intermittent caused by faulty valve or was repaired and HECU memory was not cleared. Go to 
"Verification Of Vehicle Repair" procedure. 


EA = = = |] 


Go to "Component Inspection" procedure. 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
NO M 


Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and 
maintain vehicle speed at or above 30kmh(18.6mph). 
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4. Are any DTCs present? 


eS ee 


Go to the applicable troubleshooting procedure. 


| NO = = |] 


System performing to specification at this time. 


Brake System > Troubleshooting > C2366 


COMPONENT LOCATION 


General Description 

The HECU is composed of an ECU (Electronic Control Unit ) and an HCU( Hydraulic Control Unit), so the HECU 
hardware includes all solenoid valves inside the unit as well as the ECU. Solenoid valves are switched to ON, OFF 
by HECU when the ABS is activated. Solenoid valves function is to increase, decrease or maintain the hydraulic 
pressure supplied to a brake caliper. 


DTC Description 

The HECU monitors the operation of the valves by checking the drive circuit of the solenoid valves, and then sets 
this code when the unexpcted drive voltage is detected. For example, the HECU sets the DTC if the electrical 
feedback signal does not match the actuation signal for the corresponding valve. 


DTC Detecting Condition 
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DTC Strategy e Voltage monitoring 


e Once after ignition on at standstill if the BLS is off 
e At vehicle speed > 15 km/h(9.3 mph) if the BLS is on. 


e The test actuates all valves in series to detect shorts or 
shunts between the valve lines. Faults are detected if there 
is an error during the test. 


e The drift test executes only once during an ignition Cycle. 
The test is triggered if the following conditions are fulfilled : 
10 min after power up or end of control 
Monitoring} 1. No BLS is applied 
Period 2. Brake pressure is < 10 bar 
3. Vehicle speed >15 km/h(9.3 mph) e Inoperative HECU 
Casus 4. Vehicle acceleration > 0.5 m/s? 
5. Supply voltage > 11 volts. 


Enable 
Conditions 


e The drift test is executed only once during an ignition 
Enable Cycle.If it detects partly shorted valve coils,almost 
Conditions| inoperative coils or malfunction of the valve driver, a 
failure is recognized. 


e Valve cannot be actuated or valve is incorrectly actuated. 
This may result in locked wheels or wheels without 
Fail Safe pressure. 
e ABS/EBD/ESC function is prohibited. 
e ABS/EBD/ESC warning lamp is turned ON. 


Monitor Actuation Test 

1. Connect scantool to Data Link Connector(DLC) 
2. Ignition "ON" & Engine "OFF". 

3. Select the "Actuation Test" mode on the scantool. 
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4. Inspect operating status of inlet valve with Actuation Test. 


Specification : It's normal if operating sound is heard. 


| 1.4 ACTUATION TEST 18/13 


TCS VALVECUSV1 } 
DURATION 


METHOD ACTIVATION 


CONDITION | 1G. KEY ON 
ENGINE OFF 
PRESS [STRT], IF YOU ARE READY ¢ 
SELECT TEST ITEM USING UP/DOWN KEY 


sm] TTTTTTCC~S™ 


Fig 1) Test Condition : Ignition "ON" & Engine "OFF" 
Ex) Actuation Test on TCS(USV) valve #1 


5. Does a inlet valve operate normally? 
Fault is intermittent caused by inoperative valve or was repaired and HECU memory was not cleared. Go to 
the pplicable troubleshooting procedure. 


EA = = = | 


Go to "W/Harness Inspection" procedure. 


Terminal and Connector Inspection 

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and 
maintain vehicle speed at or above 30kmh(18.6mph). 
4. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


| NO = = = e] 


System performing to specification at this time. 
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Brake System > Troubleshooting > C2370 


COMPONENT LOCATION 


Be? 


General Description 

The HECU is composed of an ECU (Electronic Control Unit ) and an HCU( Hydraulic Control Unit), so the HECU 
hardware includes all solenoid valves inside the unit as well as the ECU. Solenoid valves are switched to ON, OFF 
by HECU when the ABS is activated. Solenoid valves function is to increase, decrease or maintain the hydraulic 
pressure supplied to a brake caliper. 


DTC Description 

The HECU monitors the operation of the valves by checking the drive circuit of the solenoid valves, and then sets 
this code when the unexpcted drive voltage is detected. For example, the HECU sets the DTC if the electrical 
feedback signal does not match the actuation signal for the corresponding valve. 


DTC Detecting Condition 


DTC Strategy e Voltage monitoring 


Monitoring} ° Once after ignition on at standstill if the BLS is off 
Period e At vehicle speed > 15 km/h(9.3 mph) if the BLS is on. 


e The test actuates all valves in series to detect shorts or 
shunts between the valve lines. Faults are detected if there 
is an error during the test. 


Enable 
Conditions 


e The drift test executes only once during an ignition Cycle. 
The test is triggered if the following conditions are fulfilled : 
10 min after power up or end of control 
1. No BLS is applied 
2. Brake pressure is < 10 bar 
3. Vehicle speed >15 km/h(9.3 mph) e Inoperative HECU 
4. Vehicle acceleration > 0.5 m/s? 


5. Supply voltage > 11 volts. 
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e The drift test is executed only once during an ignition 
Enable Cycle.If it detects partly shorted valve coils,almost 
Conditions| inoperative coils or malfunction of the valve driver, a 
failure is recognized. 


e Valve cannot be actuated or valve is incorrectly actuated. 
This may result in locked wheels or wheels without 
Fail Safe pressure. 
e ABS/EBD/ESC function is prohibited. 
e ABS/EBD/ESC warning lamp is turned ON. 


Monitor Actuation Test 

1. Connect scantool to Data Link Connector(DLC) 

2. Ignition "ON" & Engine "OFF". 

3. Select the "Actuation Test" mode on the scantool. 

4. Inspect operating status of inlet valve with Actuation Test. 


Specification : It's normal if operating sound is heard. 


| 1.4 ACTUATION TEST 18713 


TCS VALVECUSV1 > 
poration | 2 seos =| 


METHOD ACTIVATION 


CONDITION |IG.KEY ON 
ENGINE OFF 


PRESS [STRT], IF YOU ARE READY ¢ 
SELECT TEST ITEM USING UP/DOWN KEY 


Fig 1) Test Condition : Ignition "ON" & Engine "OFF" 
Ex) Actuation Test on TCS(USV) valve #1 


5. Does a inlet valve operate normally? 
YES 
Fault is intermittent caused by inoperative valve or was repaired and HECU memory was not cleared. Go to 
the pplicable troubleshooting procedure. 


EA O ë = = ųăě 


Go to "W/Harness Inspection" procedure. 


Terminal and Connector Inspection 

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
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3. Has a problem been found? 


YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and 
maintain vehicle speed at or above 30kmh(18.6mph). 
4. Are any DTCs present? 


YES ë -= ë 


Go to the applicable troubleshooting procedure. 


EA = = |] 


System performing to specification at this time. 


Brake System > Troubleshooting > C2372 


COMPONENT LOCATION 


General Description 

The HECU is composed of an ECU (Electronic Control Unit ) and an HCU( Hydraulic Control Unit), so the HECU 
hardware includes all solenoid valves inside the unit as well as the ECU. Solenoid valves are switched to ON, OFF 
by HECU when the ABS is activated. Solenoid valves function is to increase, decrease or maintain the hydraulic 
pressure supplied to a brake caliper. 


DTC Description 


The HECU monitors the operation of the valves by checking the drive circuit of the solenoid valves, and then sets 
this code when the unexpcted drive voltage is detected. For example, the HECU sets the DTC if the electrical 
feedback signal does not match the actuation signal for the corresponding valve. 


DTC Detecting Condition 
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DTC Strategy e Voltage monitoring 


e Once after ignition on at standstill if the BLS is off 
e At vehicle speed > 15 km/h(9.3 mph) if the BLS is on. 


e The test actuates all valves in series to detect shorts or 
shunts between the valve lines. Faults are detected if there 
is an error during the test. 


e The drift test executes only once during an ignition Cycle. 
The test is triggered if the following conditions are fulfilled : 
10 min after power up or end of control 
Monitoring} 1. No BLS is applied 
Period 2. Brake pressure is < 10 bar 
3. Vehicle speed >15 km/h(9.3 mph) e Inoperative HECU 
Casus 4. Vehicle acceleration > 0.5 m/s? 
5. Supply voltage > 11 volts. 


Enable 
Conditions 


e The drift test is executed only once during an ignition 
Enable Cycle.If it detects partly shorted valve coils,almost 
Conditions| inoperative coils or malfunction of the valve driver, a 
failure is recognized. 


e Valve cannot be actuated or valve is incorrectly actuated. 
This may result in locked wheels or wheels without 
Fail Safe pressure. 
e ABS/EBD/ESC function is prohibited. 
e ABS/EBD/ESC warning lamp is turned ON. 


Monitor Actuation Test 

1. Connect scantool to Data Link Connector(DLC) 
2. Ignition "ON" & Engine "OFF". 

3. Select the "Actuation Test" mode on the scantool. 
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4. Inspect operating status of inlet valve with Actuation Test. 


Specification : It's normal if operating sound is heard. 


| 1.4 ACTUATION TEST 18/13 


TCS VALVECUSV1 } 
DURATION 


METHOD ACTIVATION 


CONDITION | 1G. KEY ON 
ENGINE OFF 
PRESS [STRT], IF YOU ARE READY ¢ 
SELECT TEST ITEM USING UP/DOWN KEY 


sm] TTTTTTCC~S™ 


Fig 1) Test Condition : Ignition "ON" & Engine "OFF" 
Ex) Actuation Test on TCS(USV) valve #1 


5. Does a inlet valve operate normally? 
Fault is intermittent caused by inoperative valve or was repaired and HECU memory was not cleared. Go to 
the pplicable troubleshooting procedure. 


EA = = = | 


Go to "W/Harness Inspection" procedure. 


Terminal and Connector Inspection 

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and 
maintain vehicle speed at or above 30kmh(18.6mph). 
4. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


| NO = = = e] 


System performing to specification at this time. 
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Brake System > Troubleshooting > C2374 


COMPONENT LOCATION 


Be? 


General Description 

The HECU is composed of an ECU (Electronic Control Unit ) and an HCU( Hydraulic Control Unit), so the HECU 
hardware includes all solenoid valves inside the unit as well as the ECU. Solenoid valves are switched to ON, OFF 
by HECU when the ABS is activated. Solenoid valves function is to increase, decrease or maintain the hydraulic 
pressure supplied to a brake caliper. 


DTC Description 

The HECU monitors the operation of the valves by checking the drive circuit of the solenoid valves, and then sets 
this code when the unexpcted drive voltage is detected. For example, the HECU sets the DTC if the electrical 
feedback signal does not match the actuation signal for the corresponding valve. 


DTC Detecting Condition 


DTC Strategy e Voltage monitoring 


Monitoring} ° Once after ignition on at standstill if the BLS is off 
Period e At vehicle speed > 15 km/h(9.3 mph) if the BLS is on. 


e The test actuates all valves in series to detect shorts or 
shunts between the valve lines. Faults are detected if there 
is an error during the test. 


Enable 
Conditions 


e The drift test executes only once during an ignition Cycle. 
The test is triggered if the following conditions are fulfilled : 
10 min after power up or end of control 
1. No BLS is applied 
2. Brake pressure is < 10 bar 
3. Vehicle speed >15 km/h(9.3 mph) e Inoperative HECU 
4. Vehicle acceleration > 0.5 m/s? 


5. Supply voltage > 11 volts. 
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e The drift test is executed only once during an ignition 
Enable Cycle.If it detects partly shorted valve coils,almost 
Conditions| inoperative coils or malfunction of the valve driver, a 
failure is recognized. 


e Valve cannot be actuated or valve is incorrectly actuated. 
This may result in locked wheels or wheels without 
Fail Safe pressure. 
e ABS/EBD/ESC function is prohibited. 
e ABS/EBD/ESC warning lamp is turned ON. 


Monitor Actuation Test 

1. Connect scantool to Data Link Connector(DLC) 

2. Ignition "ON" & Engine "OFF". 

3. Select the "Actuation Test" mode on the scantool. 

4. Inspect operating status of inlet valve with Actuation Test. 


Specification : It's normal if operating sound is heard. 


| 1.4 ACTUATION TEST 18713 


TCS VALVECUSV1 > 
poration | 2 seos =| 


METHOD ACTIVATION 


CONDITION |IG.KEY ON 
ENGINE OFF 


PRESS [STRT], IF YOU ARE READY ¢ 
SELECT TEST ITEM USING UP/DOWN KEY 


Fig 1) Test Condition : Ignition "ON" & Engine "OFF" 
Ex) Actuation Test on TCS(USV) valve #1 


5. Does a inlet valve operate normally? 
YES 
Fault is intermittent caused by inoperative valve or was repaired and HECU memory was not cleared. Go to 
the pplicable troubleshooting procedure. 


EA O ë = = ųăě 


Go to "W/Harness Inspection" procedure. 


Terminal and Connector Inspection 

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
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3. Has a problem been found? 


YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and 
maintain vehicle speed at or above 30kmh(18.6mph). 
4. Are any DTCs present? 


YES ë -= ë 


Go to the applicable troubleshooting procedure. 


EA = = |] 


System performing to specification at this time. 


Brake System > Troubleshooting > C2402 


COMPONENT LOCATION 


General Description 

The HECU supplies battery power to the electric motor with a motor relay which is controlled by the Electronic 
Control Unit(ECU). The electric motor pump supplies hydraulic pressure to all wheel brake calipers by operating 
the piston inside the pump. 


DTC Description 
The ABS ECU monitors the pump motor relay or fuse open, open or short in motor or motor lock and then sets this 


code if a malfunction is detected. 


DTC Detecting Condition 


Page 256 of 259 


DTC i 
ae gy Voltage Monitoring 
Detect f m 
e Continuous (If the pump is switched on (FET on)) 


Casel e If the motor relay is switched ON and motor voltage < 
(IGN voltage — 4.0V) continued for 100msec, the 
continous failure is detected. 
off,Open,Fuse 


e Pressure decrease is no longer possible. (wheels block) 
blown) 


* The ABS/ESC functions are inhibited and the EBD 
function is reduced. 
e The ABS/EBD/ESC warning lamps are activated. 


e Continuous (If the pump is in the transition "on — off") 


Fail Safe 


e After the end of the actuation of the motor relay, the 
pump motor is still in motion and is generating a voltage 
during it's slowdown. The generated mortor voltage is 
monitored for a certain time on high level. The time 


depends on the supply voltage and is in the range of e Open or short of 
300ms to 125ms. If the slow down condition isn't met, power supply circuit 
the pump is activated again and the slowdown time is (ESC2) 

measured again. This is repeated for maximum 3times. | »* Faulty HECU 

If, after the last pump activation, the pump motor 

slowdown time is still to short, a failure is detected. 

Ist actuation : 200ms 

2st actuation : 1000ms 

3st actuation : 3000ms 


Enable 
Conditions 


e Pressure decrease is no longer possible. (wheels block) 

e The ABS/ESC functions are inhibited and the EBD 
function is reduced. 

¢ The ABS/EBD/ESC warning lamps are activated. 


Detect e Continuous (If the pump is switched off i.e. not 
Case3 Mode actuation and no slowdown) 
| (Grond Enable | * Motor relay is switched OFF, VMR > 2.0V continued 
pe Conditions! for 1sec, the failure is detected. 

relay 


continous on, e The return pump does not work correct. 
Motor Short Fail Safe | ° The ABS/ESC functions are inhibited and the EBD 
to BATT) function is reduced. 


¢ The ABS/EBD/ESC warning lamps are activated. 


Fail Safe 


Monitor Actuation Test 


1. Connect scantool to Data Link Connector(DLC) 
2. Ignition "ON" & Engine "OFF". 
3. Select the "Actuation Test" mode on the scantool. 
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4. Inspect operating status of inlet valve with Actuation Test. 


Specification : It's normal if operating sound is heard. 


1.5 ACTUATION TEST 61/13 


DURATION 2 SECONDS 
METHOD ACTIVATION 


CONDITION |IG.KEY ON 
ENGINE OFF 
PRESS [STRT], IF YOU ARE READY ! | 


Fig 1 


nu 


Test Condition : Ignition "ON" & Engine "OFF" 
Ex) Actuation Test on motor 


5. Does a inlet valve operate normally? 


YES 
Fault is intermittent caused by poor connection in motor circuit or was repaired and HECU memory was not 
cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, 
deterioration, or damage. Repair or replace as necessary and then go to "Verification Of Vehicle Repair" 
procedure. 


EA °°» 


Go to "W/Harness Inspection" procedure. 


Terminal & Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure. 
| NO 
Go to "Power Circuit Inspection" procedure. 
Power Supply Circuit Inspection 
1. Ignition "OFF". 
2. Disconnect HECU connector. 
3. Ignition "ON". 
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4. Measure voltage between terminal "2" of the HECU harness connector and chassis ground. 


Specification : Approx. B+ 


<ESC HECU> 


] <ABS, ESC> 
[ il] 2, Battery{+) 
ve PeH Te yh PEH 


L II} 


5. Is the measured voltage within specifications? 
YES 
Go to "Ground Circuit Inspection" procedure. 


NO = = 


Check for damaged harness and open or short to GND between the battery terminal(+) and terminal "2" of the 
HECU harness connector. Check for open or blown 40A ABS fuse referring to "Circuit Diagram". Repair as 
necessary and then go to "Verification Of vehicle Repair" procedure. 

Ground Circuit Inspection 

1. Ignition "OFF". 

2. Disconnect HECU connector. 

3. Measure resistance between terminal "1" of the HECU harness connector and chassis ground. 


Specification : Approx. below 1 Q 


<ESC HECU> 


= <ABS, ESC> 
l — o 1, Ground 
aa 


= = 


4. Is the measured resistance within specifications? 
Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU 
and then go to "Verification Of Vehicle Repair" procedure. 
| NO = = 
Check for damaged harness and poor connection between terminal "1" of the HECU harness connector and 
chassis ground. Repair as necessary and then go to "Verification Of vehicle Repair" procedure. 


Verification of Vehicle Repair 


After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode 
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2. Using a scantool, Clear DTC. 
3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and 
maintain vehicle speed at or above 30kmh(18.6mph). 
4. Are any DTCs present? 


BA | 


Go to the applicable troubleshooting procedure. 


| NO = = = 


System performing to specification at this time. 


Page 1 of 71 
SORENTO(BL) > 2007 > G 3.3 DOHC > Driveshaft and axle 


Driveshaft and axle > General Information > Special Service Tools 


SPECIAL TOOL 


Tool (Number and Illustration 
Name) 


Bushing remover and Press-fitting of the inner shaft housing dust 
installer seal 
09216-21100 


Bearing outer race installer Installation of the front hub bearing 
09432-33700 = (Use with 09500-21000) 


Bar Installation of the front hub bearing 
09500-21000 (Use with 09432-33700) 


Draft Removal of the outer race from the carrier 
09517-21400 


Universal joint remover Removal and installation of the journal 
09493-43000 bearing 


Oil seal installer Press-fitting of the differential drive pinion oil | 
09517-21000 seal 


(Use with 09500-21000) 
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Removal of the differential drive pinion inner 
bearing 


Remove plate 
09527-4A000 


Bearing puller e Removal of the front lower arm ball joint 
09517-43001 e Removal of the differential side bearing 


Preload socket Measurement of the drive pinion starting 
09532-11600 torque 
(Use with torque wrench) 


Oil seal installer Installation of the differential drive pinion 
09532-32000 front bearing outer race 


Oil seal installer Press-fitting of the oil seal into knuckle 
09542-4A000 (Use with 09500-11000) 


Ball joint remover Disconnection of the tie rod ball joint 
0K670 321 019 


Oil seal installer Installation of the differential drive pinion rear 
09532-32100B bearing outer race 
(Use with 09500-11000) 


Working base 
09517-43401 


End yoke holder 
09517-21700 


Drive pinion 
0K993 270 A09 


Gauge block 
0K993 270 A08 


Drive pinion model 
0K993 270 A10 


Adjusting nut wrench 
0K993 270 014 


LSD test adapter 
09530-FM000 


Page 3 of 71 
Supporting for the differential carrier 


Removal and installation of the differential 


self-locking nut 


For adjusting height of drive pinion 


For adjusting screw disassembly 


For testing of LSD performance. 
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Driveshaft and axle > General Information > Troubleshooting 


TROUBLESHOOTING 


Propeller shaft | Noise at start Worn journal bearing 
Worn sleeve yoke spline or 
flange yoke 
Loose propeller shaft 
installation 


Noise and vibration at high | Unbalanced propeller shaft 
Improper snap ring selection | Adjust the clearance 
Worn journal bearing 


Drive shaft, Noise during wheel rotation | Housing tube bent Replace 

Inner shaft Inner shaft bent 
Inner shaft bearing worn, Replace 
pounding Check or replace 
Drive shaft assembly worn 
damaged, bent 


Noise due to excessive play | Inner shaft and side gear Replace 
of wheel in turning direction | serration play 

Drive shaft and side gear 

serration play 


Axle shaft, axle | Noise while wheels are Bent axle shaft 
i Worn or scarred axle shaft 
bearing 


Grease leakage Worn or damaged oil seal Replace 
Malfunction of bearing seal | Replace 


Differential Constant noise Improper drive gear and Correct or replace 
drive pinion gear tooth 
contact 
Loose, worn or damaged 
side bearing 
Loose, worn or damaged 
drive pinion bearing 
Worn drive gear, drive pinion 
Worn side gear thrust washer 
or pinion shaft Eliminate the foreign (Replace the 
Deformed drive gear of parts if necessary) 
differential case Replenish 
Damaged gear 
Foreign material 
Insufficient oil 


Differential Gear noise while driving Poor gear engagement Correct or replace 
Improper gear adjustment 
Improper drive pinion 
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preload adjustment Replace 
Damaged gear Eliminate the foreign material and 
Foreign material check (Replace the parts if 
necessary) 
Replenish 
Insufficient oil 


Gear noise while coasting | Improper drive pinion Correct or replace 
preload adjustment Replace 
Damaged gear 


Bearing noise while driving | Cracked or damaged drive | Replace 
or coasting pinion rear bearing 
Noise while turning Loose side bearing Replace 
Damaged side gear, pinion 
gear or pinion shaft 


Heat Improper gear backlash Adjust 
Excessive preload 
Insufficient oil Replenish 


Oil leakage Differential carrier not Retighten, apply sealant, or replace 
tightened the gasket 
Seal malfunction Replace 
Worn or damaged oil seal Adjust the oil level 
Excessive oil 


Driveshaft and axle > General Information > Specifications 


SPECFICATIONS 
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PROPELLER SHAFT 


SPECIFICATION 


Full Time 4WD Part Time 4WD 


Joint type 
Front U.J. + U.J. 
Rear U.J. + U.J. 
Length x O.D mm (in.) 
Front <Mark> 595x63.5 (23.4x2.5) 591x63.5 (23.4x2.5) 
<Silver> <Silver> 
Rear (4WD)<Mark>| 1070-1095x76.2 (42.1~-43.1x3.0) 1070~1095x76.2 (42.1x43.1x3.0) 
<Silver> <Silver> 
Rear (2WD)<Mark> 1503x76.2 (59.1x3.0} 
<Silver>} 
0.3mm (0.012 in.) or less 0.3mm (0.012 in.) or less 
U.J. : Universal Joint 2 WD : 2 Wheel Drive 
C.V.J. : Constant Velocity Joint 4 WD : 4 Wheel Drive 
Mark : Tag color 
FRONT AXLE AND DRIVESHAFT 
Front axle hub bearing type Double taper roller bearing 
Driveshaft joint type (4WD} 
Outer B.J. 
Inner T.S.J, 
Differential (4WD) 
Reduction gear type Hypoid gear 
Reduction ratio 4.666 
B.J. : Birfield Joint T.S.J.: Three Spherical Joint 
REAR AXLE AND AXLE SHAFT 
ITEMS SPECIFICATION 


Axle housing type Banjo type 


Axle shaft supporting type Semi-floating type 


DIFFERENTIAL 
Reduction gear type Hypoid gear 
Reduction gear ratio 4.666 
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LUBRICANTS 


B.J. - T.S.J. Drive shaft type 
B.J. Boot grease Repair kit grease 170 gr. (6.0 oz.) 
T.S.J. Boot grease Repair kit grease 140 gr. (4.9 o0z.) 


Differential 


Front Hypoid gear oil Fill the reservoir to the plug hole 
Rear SAE90, API GL-5 Front : 1.3L (0.34 gal) 
Conventional differential (Mobil : Mobil Lube HD Rear : 1.6L (0.42 gal) 

Shell : Shell Spirax HD) 


With LSD;(Limited Slip Differential) | SAE85W90, API GL-5 
(Mobil : INFILREX 33,SK : G-LS) 


Driveshaft and axle > Driveshaft Assembly > Front Driveshaft > Components and Components 
Location 


COMPONENTS (T.S.J.-B.J.) 
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1. B.J assembly 7. T.S.J boot band 
2. B.J inner race and ball 8. T.S.J boot 
3. Snap ring 9. Circlip 
4. B.J boot 10. T.S.J inner race and ball 
5. B.J boot band 11, Snap ring 
6. Drive shaft 12. T.S.J assembly 
13. Cli 
REPAIR KIT 


T.S.J boot kit e T.S.J boot band 
e T.S.J boot 
e Snap ring 
e Spider assembly 


e Snap ring 


e T.S.J assembly 
e Clip 
e Grease 
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B.J boot kit e B.J assembly 
¢ B.J inner race and 
ball 
e Snap ring 
° B.J boot 
° B.J boot band 


e Grease 


Driveshaft and axle > Driveshaft Assembly > Front Driveshaft > Repair procedures 
REMOVAL (HALFSHAFTS) 
1. Remove the lock nut from front hub. 


‘ \h 


4 i OKG70-321-019 


4. Mark drive shaft for identical installation position. 
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5. Using tool, pry the drive shaft from the differential housing. 


e Do not pull on the drive shaft doing so will damage the boots. Be sure to use the pry 


INSTALLATION 
1. Coincide the joining mark between the drive shaft and the differential and insert the shaft. 


CAUTION 


e Insert the drive shaft (RH side) carefully into the oil seal to avoid any damage. 


2. Install the knuckle assembly and tighten. 
(1) Tie-rod ball joint 


Tightening torque : 
70-80 N-m (7.0-8.0 kg:m, 51-57 Ib-ft) 


(2) Upper arm link lock bolt 


Tightening torque : 
44-55 N-m (4.4-5.5 kg-m, 32-39 lb-ft) 
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3. Tighten the lock nut and then caulk the flange of lock nut on the end of drive shaft. 


Tightening torque : 
245-275 N-m (24.5-27.5 kg-m, 177-198 lb-ft) 


4. Install wheel and tire. 


INSPECTION 
1. Inspect for torn or loose CV joint boots. 


OPM, 
Xt My 


2. Test for loose drive shaft splines. By grasping the drive shaft and tugging up and down and fore and aft. 
3. Also inspect for bent or broken drive shaft. 


DISASSEMBLY 
| 


e Do not disassemble the B.J assembly. 
e The Drive shaft joint uses special grease. Do not substitute with another type of grease. 
e The Boot band should be replaced with a new one. 


1. Remove the T.S.J boot band and pull the boot from T.S.J outer race. 


Be careful not to damage it. 


3. Remove the drive shaft from the T.S.J outer race. 
4. Remove the snap ring and disassemble the inner race and ball from the shaft. 
5. Remove the B.J boot band and pull out the T.S.J boot and the B.J boot. 


CAUTION 


If the boot is reused, wrap a tape around the drive shaft splines to protect the 
boot. 


INSPECTION 
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1. Inspect for torn or loose CV joint boots. 


2. Test for loose drive shaft splines. By grasping the drive shaft and tugging up and down and fore and aft. 
3. Also inspect for bent or broken drive shaft. 


REASSEMBLY 


1. Wrap a tape around the drive shaft spline (T.S.J side) to avoid boot damage. 
2. Apply specified grease to the drive shaft and install the boots. 


3. Add specified grease as much as was wiped away at the time of inspection. 
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4. Tighten the boot bands. 


CAUTION 


Keep the specified distance between the boot bands to control the air when they are 
tightened. 


Driveshaft and axle > Driveshaft Assembly > Center Bearing And Inner Shaft > Repair procedures 


REMOVAL (OUTPUT SHAFT) 
1. Remove diff mounting bracket. 


INSTALLATION 
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1. Install output shaft to differential case. 


Tightening torque : 
80-120 N-m (8-12 kg-m, 58-86 lb-ft) 


CAUTION 


e Be carefully that oil seal does not damage by clip during install. 


2. Install diff mounting bracket to the bearing housing. 


Tightening torque : 
110-150 N-m (11-15 kg-m, 80-108 1b-ft) 


3. Tighten diff mounting bracket bolt. 


DISASSEMBLY 
1. Remove axle clip using plier. 
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2. Remove output shaft housing. 


4. Remove dust seal and then using a hydraulic press, remove bearing. 


INSPECTION 
e Output shaft for damage. 
e Bearing for roughness or noise. 
e Dust seal for damage. 
e Bearing housing for cracks. 


REASSEMBLY (OUTPUT SHAFT) 
1. Install dust seal into bearing housing. 


e Apply the grease on the lip of dust seal. 


2. Using a hydraulic press, install bearing onto output shaft. 
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3. Using a hydraulic press, install shaft with bearing into bearing housing. 


4. Install the output shaft housing to the bearing housing. 


Tightening torque : 
71-95 N-m (7.1-9.5 kg-m, 51-68 lb-ft) 


5. Using a plier, install new clip onto output shaft. 


SS 


Driveshaft and axle > Front Axle Assembly > Front Hub / Axle > Repair procedures 
REMOVAL 


1. Remove the vehicle speed sensor. 


2. Remove two bolts and remove brake caliper from brake rotor. Temporarily tie caliper to vehicle frame with wire. 


3. Remove two screws and remove brake rotor. 
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4. Using a lock nut wrench (or equivalent), remove lock nut and plain washer (2WD). 


| \ OK670-321-019 


8. Remove steering knuckle from vehicle. 


INSTALLATION 
1. Put steering knuckle on the drive shaft end with upper and lower ball joints in mounting holes. 
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2. Attach lower arm, tighten lock nut, and install cotter pin. 


Tightening torque : 
160-180 N-m (16.0-18.0 kg-m, 116-130 lb-ft) 


ei ere uli i i ; ES A 


Jij 


3. Attach tie rod end to knuckle, tighten nut, and install cotter pin. 


Tightening torque : 
70-80 N:m (7.0-8.0 kg-m, 51-57 lb-ft) 


4. Insert upper arm link lock bolt with spring washer and tighten nut. 


Tightening torque : 
44-55 N-m (4.4-5.5 kg-m, 32-39 lb-ft) 
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5. Install the chamfer of plain washer toward the bearing (2WD) 


6. Screw lock nut up against wheel hub assembly and using a lock nut wrench, tighten nut to tightening torque to set 
bearing preload. Use spring scale to measure. 


Bearing preload : 10 Ib-in (Max 60 kg-cm) 


Tightening torque : 
245-275 N-m (24.5-27.5 kg-m, 178-198 lb-ft) 


7. Caulk the flange of lock nut on the end of drive shaft. 


8. Put brake rotor on wheel bearing hub bolts and install the two retaining screws. 
9. Mount dial indicator with plunger zeroed against brake rotor at 4.7 in (12 cm) from rotor center. 


10. Turn rotor and read dial indicator for run out dimension. 


Run out not to exceed 0.0012 inch (0.03 mm) 
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11. Install brake caliper and tighten two bolts. 


Tightening torque : 
80-104 N-m (8.0-10.4 kg-m, 57-75 lb-ft) 


12. Install wheel and tire. 


DISASSEMBLY 
1. Using a screwdriver, pry out oil seal from knuckle (4WD). 


. a 
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2. Press the wheel hub from the knuckle (4WD). 
Press the knuckle and then remove wheel hub (2WD). 


INSPECTION 


1. Inspect bearing for wear or damage. 
2. Inspect steering knuckle for wear or damage. 


REASSEMBLY 
1. Install the dust cover to the knuckle. 


Tightening torque : 
16-23 N-m (1.6-2.3 kg:m, 12-16 lb-ft) 


2. Install new oil seal and then install the wheel hub to the knuckle by pressing. 
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3. Apply grease to the wheel bearing and seal lip. 


Driveshaft and axle > Front Axle Assembly > Repair procedures 


INSPECTION 


1. Remove two bolts and remove brake caliper from brake rotor. Temporarily tie caliper to vehicle frame with wire. 
2. Mount dial indicator with plunger zeroed against brake rotor at 4.7 inch (12 cm) from rotor center. 


3. Turn rotor and read dial indicator for run out dimension. 


Run out not to exceed 0.0012 in (0.03 mm) 


Driveshaft and axle > Rear Axle Assembly > Rear Axle Shaft Assembly > Repair procedures 


REMOVAL 


1. Remove the disk brake and parking brake assembly (Refer to "BR Group"). 
2. Remove the parking brake cable and speed sensor cable. 
3. Remove the rear axle shaft mounting bolt. 
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5. Using the special tool (09526-11100), remove the oil seal. 


INSTALLATION 


1. Installation is the reverse of removal. 
2. Apply grease to the oil seal lip. 
3. Using the special tools (09500-11000, 09532-11500), install the oil seal. 


09532-11500 


09500-11000 jj. | 


Tightening torque : 
43-60 N-m (4.4-6.2 kg-m, 32-44 lb-ft) 


5. Adjust the parking brake lever stroke. 


Driveshaft and axle > Rear Axle Assembly > Repair procedures 


SERVICE INSPECTION PROCEDURE 
AXLE SHAFT END PLAY CHECK 
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1. Measure the axle shaft end play using a dial indicator. 


Standard value : 0-0.05mm (0-0.002 in.) 


2. If the axle shaft end play exceeds the standard value, replace the bearing with a new one. 
GEAR OIL LEVEL CHECK 

1. Remove the filler plug and check the quantity of oil in the differential carrier. 

2. It is enough if oil is applied until the filler plug. 


Specified gear oil : 

Hipoid gear oil 

Conventional differential 
SAE90, API GL-5 

With Limited Slip Differential 
SAE85W90, API GL-5 


SPECIFIED GEAR OIL QUANTITY : 1.6 Liter 


Brom (0.315in.) 
Upper ‘imit 


T 
Lowers limit 


Driveshaft and axle > Propeller Shaft Assembly > Propeller Shaft > Components and Components 
Location 


COMPONENTS 
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<2WD> 


Center bearing La 


| NY pe Rear propeller shaft 


<4WD> 


Rear propeller shaft 


Front propeller shaft 


Driveshaft and axle > Propeller Shaft Assembly > Propeller Shaft > Repair procedures 


REMOVAL 
1. Raise and support vehicle. 
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2. Place index marks (reference marks) on the propeller shaft and their matching transfer case and differential input 
shafts. 


3. Remove four bolts holding universal flange to transfer case (4WD). 
Remove bolts holding center bearing bracket (2WD). 


4. Remove four bolts holding universal flange to differential. 
5. Remove propeller shaft. 


e When removing the propeller shaft, be careful not to damage the dust cover or 
spline. 


INSTALLATION 

1. Connect propeller shaft flange to companion flange on front differential (4WD). 
A. Align index marks on the flange and connect the flanges with four bolts and nuts. 
B. Tighten the bolts and nuts. 


Tightening torque : 

26-30 N-m (2.6-3.0 kg-m, 19-21 lb-ft) 
- Full time 4WD 

50-60 N-m (5.0-6.0 kg-m, 36-43 lb-ft) 
- Part time 4WD 


Page 27 of 71 
2. Connect front propeller shaft flange to companion flange on transfer (4WD). 
A. Align index marks on the flange and connect the flanges with four bolts and nuts. 
B. Tighten the bolts. 


Tightening torque : 
50-60 N-m (5.0-6.0 kg-m, 36-43 lb-ft) 


3. Connect rear propeller shaft flange to companion flange on transfer. (4WD) 
A. Align index marks on the flange and connect the flanges with four bolts and nuts. 
B. Tighten the bolts. 


Tightening torque : 
50-60 N-m (5.0-6.0 kg-m, 36-43 Ib-ft) 


“Rear propeller shaft 


4. Connect the propeller shaft spline to transmission (2WD) 
A. Align index mark on the spline and then install the propeller shaft. 
B. Tighten the bolts holding the center bearing bracket. 


Tightening torque : 
37-54 N-m (3.7-5.4 kg-m, 27-39 lb-ft) 
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CAUTION 


e Be careful not to damage the dust cover of propeller shaft when installing the propeller shaft 
(2WD) 


5. Connect propeller shaft flange to companion flange on rear differential. 
A. Align index marks on the flange and connect the flange with four bolts and nuts. 
B. Tighten the bolts and nuts. 


Tightening torque : 
50-60 N-m (5.0-6.0 kg-m, 36-43 Ib-ft) 


6. After installing the propeller shaft fill the grease into the nipple until it comes out from the sleeve yoke plug hole. 


INSPECTION 

1. Check the sleeve yoke, center yoke and flange yoke for wear, damage or cracks. 
2. Check the propeller shaft yokes for wear, damage or cracks. 

3. Check the propeller shaft for bends, twisting or damage. 

4. Check the universal joints for smooth operation in all directions. 


5. Check the center bearing for smooth movement (2WD). 
6. Check the center bearing mounting rubber for damage or deterioration (4WD). 
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7. Measure the propeller shaft run out with a dial indicator. 


Front 0.3 mm 
es (0.012 in.) or less 
Limit 
Rear 0.3 mm 
(0.012 in.) or less 


INSPECTION 

1. Check the sleeve yoke, center yoke and flange yoke for wear, damage or cracks. 
2. Check the propeller shaft yokes for wear, damage or cracks. 

3. Check the propeller shaft for bends, twisting or damage. 

4. Check the universal joints for smooth operation in all directions. 


5. Check the center bearing for smooth movement (2WD). 
6. Check the center bearing mounting rubber for damage or deterioration (4WD). 
7. Measure the propeller shaft run out with a dial indicator. 


Front 0.3 mm 
ae (0.012 in.) or less 
Limit 
Rear oom 
(0.012 in.) or less 
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Driveshaft and axle > Differential Carrier Assembly > Front Differential Carrier(4WD) > Components 
and Components Location 


Components 
Mounting bracket 
Oil plug 
38--53(3.8~5.3, 27-38 
SABES: 110~150(11-15, 79-108} 
110-150(11-15, 79-10 
| 
| 
, Air bleeder l 
\, 8-12(0.8~-1.2, 5.8-8.7) 
t ; = 
\ i P i 
Magnetic plug iy ify i j S | | 
40-55(4.0-5.5, 28-39) \ off į ASAN i 
1 = d “i, | 
=i | & Output shaft | 
més ' i j 
38-53(3.8-5.3, 27-38) “g PH Sin ite | 
= ee ome I SD, 
T ee Te | gee 
$71 {i TE t 1 
ea 
J! ral = E, 
bi if I i 
“| i i i 
\| sa ahd A i i 
Qil seal i! i \ 
| i I ' 
4! 80-120(8.0-12, 57-86) \ 
ij Clip 


TORQUE : N-m (kg-m, Ib-ft) 


Front differential components 
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19 
74~109 (7.4~10.9, 53~78) 18 / 
1 \ f 
2, ‘ ve ko = 
S s ` 22 \ äl Pa 20 
š | 70~85 (7.0~8.5, 50~61) `i 
: WY a oe 
(Tea à W TY 21 
N pal (ge H j- 
~ Roe wrt ` \ L 
L p r |) n a A w x 
15 oe H „e? 17 23 Y i Y kA 
aT 24 
{i 1 6 T 
= + 1 AN f e 13 
14 i x AY Yee 
| My t 10 
NEIRA 7~10 (0.7-1.0, 5.1-7.2) 
12 CEA \ 
la e $ 38~53 (3.8~5.3, 27~3! 
A E R 25 
11 ] ; 
| 9 
i 27 
7 s 
i = Part Time 4WD 
Part Time 4WD Full Time 4WD 
TORQUE : N-m (kg-m, Ib-ft) 
1. Bearing cap bolt. 10. Oil seal 19. Thrust washe! 
2. Bearing cap 11, Oil slinger 20. Side gear 
3. Differential assembly 12. Outer bearing 21. Washer 
4, Spacer 13. Distance piece 22. Pinion shaft 
5. Side bearing 14. Inner bearing 23. Pinion gear 
6. Ring gear 15. Spacer 24. Case 
7. Companion flange 16. Drive pinion 25. Actuator 
8, Lock nut 17. Carrier asembly 26. Hose 
9, Lock washer 18. Pin 27. Packing 
Driveshaft and axle > Differential Carrier Assembly > Front Differential Carrier(4WD) > Repair 
procedures 


Removal 


Page 32 of 71 
1. Drain oil. 


2. Remove the drive shaft and the output shaft. 


SAUTION 


When removing the drive shaft, be careful not to damage the differential carrier oil seal by interference of 
spline part. 


3. Remove the front propeller shaft. 


Make match mark on the flange yoke and differential companion flange to avoid any mistake when 
installing them again. 


4. Remove the power steering tube mounting bracket. 


Tightening torque : 
18-23 N-m (1.8-2.3 kg-m, 13-16 lb-ft) 


7. Remove the differential mounting bolt. 
8. Remove the differential carrier. 


Installation 
1. Installation is the reverse of removal. 


2. Align the matchmark on the flange yoke and the companion flange. 


Tighten the propeller shaft and the front differential carrier. 
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INSPECTION BEFORE DISASSEMBLY 
Mount the differential carrier on the special tool(09517-43401). 


rs 

| of Cay 

LO | TENAN 
in le 
rx. 


Mt _ 1— 09517-43401 
a 
OU-AN 


FINAL DRIVE GEAR BACKLASH 
1. Fix the drive gear so it cannot move and measure the final drive gearbacklash with a dial indicator. 


Measure at four points or more on the circumference of the drive gear. 


Standard value : 0.09-0.1 1mm (0.0035-0.0043 in.) 


DRIVE GEAR RUNOUT 
Check the back-face lash as follows: 
1. Place a dial gauge on the back-face of the drive gear and measure the runout. 


Limit : 0.05 mm (0.0020 in.) 


2. If the runout is beyond the limit, check that there are no foreign substances between the drive gear and differential 
case and, that the bolts fixing the drive gear are not loose. 
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3. If nothing is wrong in check (2), adjust the drive gear depth and remeasure. 


If these adjustments are impossible, replace the case or install a new drive gear/drive pinion as a 
set. 


DIFFERENTIAL GEAR BACKLASH 
1. Fix the side gear with a wedge so it cannot move and measure the differential gear backlash with a dial indicator 
on the pinion gear. 


Take the measurements at two places (4 places for LSD) on the pinion gear. 


Standard value : 0-0.1 mm (0-0.0039 in.) 


--- Side gear 
thrust spacer 


2. If the backlash exceeds the limit, adjust using side bearing spacers. 


If adjustment is impossible, replace the side gear and pinion gears as a 
set. 


FINAL DRIVE GEAR TOOTH CONTACT 
Check the final drive gear tooth contact by following the steps below : 
1. Apply the same amount of machine blue slightly to both surfaces of the drive gear teeth. 
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2. Insert a brass rod between the differential carrier and the differential case, and then rotate the companion flange 

by hand (once in the normal direction, and then once in the reverse direction) while applying a load to the drive 
gear so that some torque (approximately 25-30 kg-cm) is applied to the drive pinion. 


CAUTION 


If the drive gear is rotated too much, the tooth contact pattern will become unclear and difficult to check. 


3. Check the tooth contact pattern. 


Standard tooth contact pattern 

1. Narrow tooth side 

2. >Drive-side tooth surface (the side receiving power 
during acceleration) 

3. Wide tooth side 

4. Coast-side tooth surface (the side receiving power 
during coast-down) 


Tooth contact pattern resulting from excessive pinion 


height 


The drive pinion is positioned too far from the center of | Increase the thickness of the pinion height adjusting 

the drive gear. shim, and position the drive pinion closer to the center 
of the drive gear. 
Also, for backlash adjustment, reposition the drive gear 
further from the drive pinion. 


Tooth contact pattern resulting from insufficient pinion 


height 
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The drive pinion is positioned too close to the center of | Decrease the thickness of the pinion height adjusting 
the drive gear. shim, and position the drive pinion further from the 
center of the drive gear. 
Also, for backlash adjustment, reposition the drive gear 
closer to the drive pinion. 


e Tooth contact pattern is a method for judging the result of the adjustment of drive pinion height and final 
drive gear backlash. The adjustment of drive pinion height and final drive gear backlash should be 
repeated until the tooth contact patterns are similar to the standard tooth contact pattern. 

e When you cannot obtain a correct pattern, the drive gear and drive pinion have exceeded their limits. 
Both gears should be replaced as a set. 


4WD CONTROL SYSTEM (PART TIME 4WD) 
FUNCTION CHECK 
1. Air pressure gauge is attached in between air hoses that connect differential (actuator) with air pump motor assy. 
Air pressure gauge adjustment screw shall be fastened until it stops ultimately. And make a blind stopper at air 
check sidebyusing fuel hose etc. 


CAUTION 


e Air pressure gauge shall be installed by using 3-way union etc. 
e Take heed not to snap or bend the piping hose. 


Front diferential 
{Actuator} + 


Air pump motor 


2. Turn the ignition switch on and shift the transfer lever 2H—4H. 
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3. Check that the motor starts to revolve in 1 second and stops when Air pressure gauge value displayed with in the 
specified value. 


Specified pressure : 
37-57 kPa (5.4-8.2 lb/in’, 0.38-0.58 kgf/cm?) 


4. Check that if transfer lever is shifted to 2H then promptly Air pressure gauge value drops down. 

5. Confirm that motor returns when Air pressure adjustment screw has been loosened to lower the gauge pressure 
value after motor had started to revolve by shifting transfer lever to 4H. And also check that the motor stops after 
several secondssince it started to run. 

ACTUATOR CHECK 
1. Detach air hose from air pump motor assy. and then attach Air pressure gauge as in figure. 


Compressor » -— 


Actuator 


2. Attach compressor air hose to Air pressure gauge and then set to specified pressure by fastening adjustment 
screw. Whence check that actuator is operated to affect the axle lock. 


Specified pressure : 
37 kPa (5.4 lb/in’, 0.38 kgf/cm’). 


CAUTION 


Take heed that there is potential for diaphragm breakage if pressure beyond 200 kPa (28 Ib/in?, 2.0 
kgf/cm’) is applied. 
Do not use the air gun. 


AIR PUMP MOTOR CHECK 
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1. Attach air pressure gauge, voltmeter and battery to air pump motor. as in figure. Air pressure gauge adjustment 
screw shall be fastened until it stops ultimately. And make a blind stopper at air check side by using fuel hose etc. 


7 / a ne 
pp eS oe 
K 
= Air pump motor 
5 A 


2. Confirm that motor runs when battery has been connected. And check that motor stops when returned to 
specified pressure. 


Specified pressure : 
37~57 kPa (5.4~8.2 Ib/in?, 0.38~0.58 kgf/cm’). 


CAUTION 
Check also air leak. 


3. Read voltmeter indication value so as check if it is within specified range. 


Voltage : 
about 0 V (when motor runs) 
10~14 V (when motor stopped) 


INSPECTION 


1. Check the companion flange for wear or damage. 

2. Check the bearings for wear or discoloration. 

3. Check the gear carrier for cracks. 

4. Check the drive pinion and drive gear for wear or cracks. 

5. Check the side gears, pinion gears and pinion shaft for wear or damage. 
6. Check the side gear spline for wear or damage. 

7. Check the length of the distance piece. 


Standard length : 
54.80-58.09 mm(2.16-2.21 in.) 


DISASSEMBLY 
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1. REMOVAL OF THE DIFFERENTIAL CASE ASSEMBLY 


CAUTION 


Remove the differential case assembly slowly and carefully. Be careful so that the side bearing outer race is 
not dropped. 


Keep the right and left side bearings separate so that they are not mixed during reassembly. 


2. REMOVAL OF THE SIDE BEARING INNER RACES 


Fit the nut on top of the differential case, and then use the special tool(09517-43001) to remove the side bearing 
inner race. 


Attach the prongs of the special tool to the inner race of the side bearing through the notched section in the 
differential case. 


3. REMOVAL OF DRIVE GEAR 
A. Make the matchmarks to the differential case and the drive gear. 
B. Loosen the drive gear attaching bolts in diagonal sequence to remove the drive gear. 
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4. REMOVAL OF LOCK PIN (FOR CONVENTIONAL DIFFERENTIAL) 


off ‘i 4. 
a 09517-21700 
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6. REMOVAL OF DRIVE PINION 
A. Make the matchmarks to the drive pinion and companion flange. 


CAUTION 


Matchmarks should not be made to the contact surfaces of the companion flange and the propeller 
shaft. 


B. Drive out the drive pinion together with the drive pinion spacer and drive pinion front shims. 
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8. REMOVAL OF OIL SEAL / DRIVE PINION OUTER BEARING INNER RACE / DRIVE PINION 
OUTER BEARING OUTER RACE 


09517-21400 


REASSEMBLY 
1. PRESS-FITTING OIL SEAL 


2. DRIVE PINION OUTER BEARING OUTER RACE INSTALLATION 


CAUTION 


When press-fitting the outer race, do not incline it. 


[i 
wi 09500-21000 


— 09532-32000 
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3. DRIVE PINION INNER BEARING OUTER RACE INSTALLATION 


CAUTION 


When press-fitting the outer race, do not incline it. 


— 09500-11000 

j i 09532-32100 
fle al 
E J 


4. ADJUSTMENT OF PINION HEIGHT 
Adjustment the drive pinion height by the following procedure. 
(1) For assembly of pinion, use drive pinion model(0K993 270 A01), pinion height adjustment gauge 
body(0K993 270 A09) and gauge block(ht. 28 mm(1.102 in)). 


(2) Assemble spacer and inner bearing inner race to pinion model and fix it with O-ring. 


Use spacer disassembled. 


(3) Install pinion model assembly to carrier. 


(4) Assemble outer bearing, companion flange washer, and lock nut. 


Use washer and lock nut disassembled. 
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(5) Tighten lock nut. 


e Tighten to the extent the companion flange can be screwed by hand. 


OK993 270 A08 0K993 270 A10 


Inner bearing 


O-ring 


Outer bearing 


Se 
0K993 270 A09 


(7) Put pinion height adjusting gauge body and gauge block to the upper side of pinion model. 
(8) Dial gauge needle should be placed at the lowest part of side bearing. 
(9) Measure minimum positions of both sides (LH, RH). 


(10) Add both values and divide it by 2. 
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(11) If the value of the above step 10 is not within specification, use new spacer adding the values to current 
spacer. 


Standard clearance : 
-0.025~0.025 mm (-0.001~0.001 in) 


a| moes | nn | as 


3.08(0.1212) 3.29(0.1259) 
3.11(0.1224) 3.32(0.1307) 
3.14(0.1236) 3.35(0.1318) 
3.17(0.1248) 3.38(0.1330) 
3.20(0.1259) 3.41(0.1342) 
3.23(0.1271) 3.44(0.1354) 
3.26(0.1283) 3.47(0.1366) 


(1) Install spacer. 
(2) Push inner bearing in using SST. 


e Keep pressuring until the sudden increase of necessary power. 
e Place the spacer for adjusting pinion height, ensuring exact direction of installation. 


(3) Install distance piece. 
(4) Push outer bearing in using SST. 
(5) Install drive pinion assembly. 
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(6) Install companion flange and tighten lock nut. 


Tightening torque : 
127-284 N-m (13-29 kg-m, 94-210 lb-ft) 


Do not install oil seal. 


(7) Turn companion flange by hand so that bearing be put at the right place. 


(8) Measure preload of drive pinion. If the result is not within specification, use new distance piece and measure 
again. 


Preload : 
127-176 N-m (13-18 kg-m, 94-130 Ib-ft) 


(9) Remove the lock nut and then install the oil seal. 
(10) >Install the companion flange and tighten lock nut. 


Tightening torque : 
127-284 N-m (13-29 kg-m, 94-210 lb-ft) 


6. ADJUSTMENT OF DIFFERENTIAL GEAR BACKLASH 
Adjust the differential gear backlash according to the following procedures : 
(1) Assemble the side gears, side gear spacers, pinion gears, and pinion washers into the differential case. 


(2) Temporarily install the pinion shaft. 


Do not install the lock pin yet. 
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(3) Insert a wedge in the side gear and measure the differential gear backlash with a dial indicator on the pinion 
gear. 


Measure both pinion gears separately. 


Standard value : 0-0.1 mm (0-0.0039 in.) 
Limit : 0.2 mm (0.008 in.) 


(4) If the differential gear backlash exceeds the limit, adjust the backlash by selecting thicker side gear thrust 
spacers. 


(5) Measure the differential gear backlash once again, and confirm that it is within the limit. 


e After adjustment, check that the backlash is within the limit and the differential gear rotates 
smoothly. 
e When adjustment is impossible, replace the side gear and the pinion gear as a set. 


7. INSTALLATION OF THE LOCK PIN 
(1) Align the pinion shaft lock pin hole with the differential case lock pin hole, and drive in the lock pin. 


(2) Fix the lock pin in place by staking two points around the lock pin hole with a punch. 
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8. INSTALLATION OF THE DRIVE GEAR 
(1) Clean the drive gear attaching bolts. 


(2) Remove the adhesive on the threaded holes of the drive gear use a tap (M10 x 1.25), and then clean the 
threaded holes with compressed air. 


7 M12%1,5 


(3) Apply the specified adhesive to the threaded holes of the drive gear. 


Specified adhesive : LOCTITE #262 or equivalent 


(4) Install the drive gear in the differential case with the matchmarks properly aligned. Tighten the bolts to the 
specified torque in a diagonal sequence. 


9. PRESS THE SIDE BEARING INNER RACE 


Strap. 
B S 


09532-32000 —— ri 


10. Attach actuator at differential case RH side as figure 


CAUTION 


Take heed of actuator direction. 


Differential case 
Actuator 


Side bearing 


11. ADJUSTMENT OF FINAL DRIVE GEAR BACKLASH 
Adjust the final drive gear backlash according to the following procedures : 
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(1) Install side bearing spacers which are thinner than those removed, to the side bearing outer races, and then 


mount the differential case assembly into the gear carrier. 


| 


| Select side bearing spacers with the same thickness for both the drive pinion side and the drive gear 


| side. 


(2) Push the differential case to one side, and measure the clearance between the gear carrier and the side 


bearing with a feeler gauge. 
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(3) Select two pairs of spacers which correspond to the value calculated according to the expression in the 
illustration. Install one pair each to the drive pinion side and the drive gear side. 


‘ Clearance 


+ 0.05 mm 


=Thickress of the 
spacer on one side 
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(7) With the drive pinion locked in place, measure the final drive gear backlash with a dial indicator on the drive 
gear. 


Measure at four points or more on the circumference of the drive gear. 


Standard value : 0.09-0.11 mm (0.0035-0.0043 in.) 


(8) Change the side bearing spacers as illustrated and then adjust the final drive gear backlash between the 
drive gear and the drive pinion. 


When increasing the number of side bearing spacers, use the same number for each and as few as 
possible. 


If backlash is too small 


Thinner s 
spacer ij S 
p g he 
ey St ‘of 


If backlash is too large 


(9) Check the drive gear and drive pinion for tooth contact. If poor contact is evident, adjust again. 


(10) Measure the drive gear runout at the shoulder on the reverse side of the drive gear. 


Limit : 0.05 mm (0.002 in.) 


(11) If the drive gear runout exceeds the limit, reinstall by changing the position of the drive gear and differential 
case, and remeasure. 
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Driveshaft and axle > Differential Carrier Assembly > Rear Differential Carrier > Components and 
Components Location 


COMPONENTS 
TEN S 46-68 (4.6~6.8, 33-49) 
way 
tf ee 
ae > 
7-10 (0.7-1.0,5.1-72 | | Peel (2.32.7, 16x19) 
ee Fà d % f -; 
p tdi P AN i N ; b 
l ° it X Y \ E h fo f 4 
|i a ' Ser weed \ i 
F UA Tr i 
10-15 (1.0-1.5, 7.1-10) \ 
18-27 (1.8-2.7, 13-19) | 19~26 (1.9~2.6, 13-18) 
7~10 (0.7~1.0, 5.1~7.2) 
Torque : N-m(kg-m, lb-ft) 


REAR DIFFERENTIAL COMPONENTS 
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14-26{1 8-2.6, 13-18) 
| 
1 
1 | 


ire rat F. |! E} 
16 “Sh ba yy) Py — as 


a 


3 


'65-91(6.5-9.1, 47-65) 


\ i} x \ 
\ ti, Ah 13 
18 i EN f y ; 19 
\ Oe ee 
vl at ‘at 
WKS 
i ll 
oh 22 
20 ral Ea 
a 21 
14 
od 4s 
TORQUE : N-m (kg-m, lb-ft) 
1. Lock plate 9. Pinion gear 
2. Side bearing nut 10. Side gear 
3. Bearing cap 11. Side gear thrust washer 
4. Side bearing 12. Spider 
5. Ring gear 13. Differential carrier case 
6. Washer 14. Lock nut 
7. Differential upper case 15. Lock washer 


16. Dirve pinion 


50-60{5.0-6.0, 46-43) 


11 


17. 
18. 
19. 
20. 
21. 
22. 
23. 


8. Differential lower case p 


Spacer 

Inner bearing 
Distance piece 
Outer bearing 
Companion flant 
Oil seal 

Oil slinger 


Driveshaft and axle > Differential Carrier Assembly > Rear Differential Carrier > Repair procedures 


REMOVAL 

1. Drain the differential gear oil. 

2. Remove the rear disk brake. 

3. Remove the parking brake and cable. 
4. Remove the stabilizer bar. 
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5. Pull out the rear axle shaft. 


CAUTION 


Be careful not to damage the oil seal when pulling axle 
shaft. 


6. After marking the match mark on the flange yoke of the rear propeller shaft and the companion flange of the 
differential case, remove the rear propeller shaft assembly. 


CAUTION 


Suspend the propeller shaft from the body with wire, etc. 


Match marx 


7. Remove the attaching nuts and strike the lower part of differential carrier assembly with a piece of times several 
times to loosen, then remove the differential carrier assembly. 


Use care not to strike the companion flange. 


| N ii Squae lumber 


INSTALLATION 
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— 


. Apply specified sealant to axle housing flange surface, and install the differential carrier assembly. 
Specified sealant : Three bond 1215 or equivalent 
Tightening torque : 
23-27Nm (2.3-2.7kg-m, 16-191b: ft) 
Align the match marks on the flange yoke and companion flange, and install the propeller shaft. 


Tightening torque : 
50-60Nm (500-600kg:cm, 37-441b: ft) 


(1) Apply specified sealant to the axle housing and bearing case end faces. 


Specified sealant : Three bond 1104 


DISASSEMBLY 
1. SIDE BEARING NUT 


Keep the right and left side bearing nuts separate so that they are not mixed during 
reassembly. 
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2. REMOVAL OF THE DIFFERENTIAL CASE ASSEMBLY 


CAUTION 


e Remove the differential case assembly slowly and carefully. 

e Be careful so that the side bearing outer race is not dropped. 

e Keep the right and left side bearing outer races separate so that they are not mixed during 
reassembly. 


3. REMOVAL OF THE SIDE BEARING INNER RACESFit the nut on top of the differential case, and then uses 
the special tool to remove the side bearing inner race. 


Attach the prongs of the special tool (09517-43001) to the inner race of the side bearing through the 
notched section in the differential case. 


2. -- 09517-43001 


4. REMOVAL OF DRIVE GEAR 
A. Make the match marks to the differential case and the drive gear. 
B. Loosen the drive gear attaching bolts in diagonal sequence to remove the drive gear. 
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5. REMOVAL THE LOCK NUT 


VE 


oil. i af 3.. 
a 09517-21700 
RS 


t x 
Hoy NX 
ary 
ee 


6. REMOVAL OF DRIVE PINION 
A. Make the matchmarks on the drive pinion and companion flange. 


CAUTION 


Match marks should not be made on the contact surfaces of the companion flange and the propeller 
shaft. 


B. Drive out the drive pinion together with the drive pinion spacer and drive pinion front shims. 


i | 09527-4A000 


Les 
E 


8. REMOVAL OF OIL SEAL/DRIVE PINION FRONT BEARING INNER RACE/DRIVE PINION FRONT 
BEARING OUTER RACE 
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9. REMOVAL OF DRIVE PINION REAR BEARING OUTER RACE 


09517-21400 


1. FINAL DRIVE GEAR BACKLASH 
Check the final drive gear backlash by the following procedure. 
(1) Place the drive pinion and move the drive gear to check backlash is within the standard range. 


Measure at 4 points on the gear periphery. 


Standard value 
0.13-0.18 mm (0.0051-0.0071 in.) 


(2) Adjust with the side bearing nuts if backlash values are not within standard range. 


After adjusting, check the state of the final drive gear's tooth contact. 
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2. DRIVE GEAR RUNOUT 
Check the back-face lash as follows: 
(1) Place a dial gauge on the back-face of the drive gear and measure the runout. 


Limit : 0.05mm (0.0020in.) 


(2) If the run out is beyond the limit, check that there are no foreign substances between the drive gear and 
differential case and, that the bolts fixing the drive gear are not loose. 


3. DIFFERENTIAL GEAR BACKLASH 
(1) Fix the side gear with a wedge so it cannot move and measure the differential gear backlash with a dial 
indicator on the pinion gear. 


Take the measurements at two places on the pinion gear. 


Standard value : 0-0.1 mm (0-0.0039 in.) 


F- Side gear 
thrust spacer 


(2) If the backlash exceeds the limit, adjust using side bearing spacers. 


If adjustment is impossible, replace the side gear and pinion gears as a set. 
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4. FINAL DRIVE GEAR TOOTH CONTACT 
Check the final drive gear tooth contact by following the steps below : 
(1) Apply the same amount of machine blue slightly to both surfaces of the drive gear teeth. 


(2) Insert a brass rod between the differential carrier and the differential case, and then rotate the companion 
flange by hand (once in the normal direction, and then once in the reverse direction) while applying a load to 
the drive gear so that some torque (approximately 25-30kg-cm) is applied to the drive pinion. 


CAUTION 


If the drive gear is rotated too much, the tooth contact pattern will become unclear and difficult to 
check. 


(3) Check the tooth contact pattern. 
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Standard tooth contact pattern 
1. Narrow tooth side 
2. Drive-side tooth surface (the side receiving power 

during acceleration) 
3. Wide tooth side 
4. Coast-side tooth surface (the side receiving power 

during coast-down) 


Tooth contact pattern resulting from excessive pinion 
height 


3 
The drive pinion is positioned too far from the center of | Also, for backlash adjustment, reposition the drive gear 
the drive gear. further from the drive pinion. 
Tooth contact pattern resulting from insufficient pinion 
height 
1 1 


The drive pinion is positioned too close to the center of | Decrease the thickness of the pinion height adjusting 
the drive gear. shim, and position the drive pinion further from the 
center of the drive gear. 
Also, for backlash adjustment, reposition the drive gear 
closer to the drive pinion. 


e Tooth contact pattern is a method for judging the result of the adjustment of drive pinion height and final drive 
gear backlash. The adjustment of drive pinion height and final drive gear backlash should be repeated until the 
tooth contact patterns are similar to the standard tooth contact pattern. 

e When you cannot obtain a correct pattern, the drive gear and drive pinion have exceeded their limits. Both 
gears should be replaced as a set. 


INSPECTION 


1. Check the companion flange for wear or damage. 

2. Check the bearings for wear or discoloration. 

3. Check the gear carrier for cracks. 

4. Check the drive pinion and drive gear for wear or cracks. 

5. Check the side gears, pinion gears and pinion shaft for wear or damage. 
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6. Check the side gear spline for wear or damage. 
7. Check the length of the distance piece. 


Standard length : 
54.80-58.09 mm(2.16-2.21 in.) 


REASSEMBLY 
1. Install the drive pinion rear bearing outer race and drive pinion front bearing outer race using the special tools 
(09500-11000, 09500-21000,09532-31200B and 09532-32000). 


CAUTION 


Be careful not to press in the outer race when it is inclined. 


09500-11000 


09500-21000 
09532-31200B # í 


2. ADJUSTMENT OF PINION HEIGHT 
Adjustment the drive pinion height by the following procedure. 
(1) For assembly of pinion, use drive pinion model (0K993 270 A01), pinion height adjustment gauge body 
(0K993 270 A09) and gauge block (ht. 28 mm (1.102in)). 


\ 


ra f 
i 
4 
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(2) Assemble spacer and inner bearing inner race to pinion model and fix it with O-ring. 


e Use spacer disassembled. 


(3) Install pinion model assembly to carrier. 


(4) Assemble outer bearing, companion flange washer, and lock nut. 


e Use washer and lock nut disassembled. 


(5) Tighten lock nut. 


e Tighten to the extent the companion flange can be screwed by hand. 


OK993 270 A08, | 0K993 270 A10 


O-ring 


Outer bearing 
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(6) Put pinion height adjusting gauge body at right angle and adjust it to 0. 


(7) Put pinion height adjusting gauge body and gauge block to the upper side of pinion model. 
(8) Dial gauge needle should be placed at the lowest part of side bearing. 
(9) Measure minimum positions of both sides (LH, RH). 


(10) Add both values and divide it by 2. 


(11) If the value of the above step 10 is not within specification, use new spacer adding the values to current 
spacer. 


Standard clearance : 
-0.025~0.025 mm (-0.001~0.001 in) 


rmcieess | man | mmes 


3.08(0.1212) 3.29(0.1259) 
3.11(0.1224) 3.32(0.1307) 
3.14(0.1236) 3.35(0.1318) 
3.17(0.1248) 3.38(0.1330) 
3.20(0.1259) 3.41(0.1342) 
3.23(0.1271) 3.44(0.1354) 
3.26(0.1283) 3.47(0.1366) 


3. Adjustment of drive pinion preload. 
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(1) Install spacer. 
(2) Push inner bearing in using SST. 


e Keep pressuring until the sudden increase of necessary power. 


e Place the spacer for adjusting pinion height, ensuring exact direction of installation. 


(3) Install distance piece. 

(4) Push outer bearing in using SST. 

(5) Install drive pinion assembly. 

(6) Install companion flange and tighten lock nut. 


Tightening torque : 
127-284 N-m (13-29 kg-m, 94-210 lb-ft) 


e Do not install oil seal. 


(7) Turn companion flange by hand so that bearing be put at the right place. 


(8) Measure preload of drive pinion. If the result is not within specification, use new distance piece and measure 
again. 


Preload : 
127-176 N-m (13-18 kg-cm, 94-130 lb-ft) 


(9) Remove the lock nut and then install the oil seal. 
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(10) Install the companion flange and tighten lock nut. 


Tightening torque : 
127-284 N-m (13-29 kg-m, 94-210 lb-ft) 


ADJUSTMENT OF DIFFERENTIAL GEAR BACKLASH 
1. Assemble the side gears, side gear spacers, pinion gears, and pinion washers into the differential case. 
2. Temporarily, install the pinion shaft. 


Do not install the lock pin yet. 


3. Insert a wedge in the side gear and measure the differential gear backlash with a dial indicator on the pinion gear. 


Measure both pinion gears separately. 


Standard value : 0-0.1 mm (0-0.0039 in.) 
Limit : 0.2 mm (0.008 in.) 


Se 


Wedge Attachment /⁄ ION 


4. If the differential gear backlash exceeds the limit, adjust the backlash by installing thicker side gear thrust spacers. 
5. Measure the differential gear backlash once again, and confirm that it is within the limit. 


e After adjustment, check that the backlash is within the limit and the differential gear rotates 
smoothly. 
e When adjustment is impossible, replace the side gear and the pinion gear as a set. 
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6. Installation of the drive gear 
A. Clean the drive gear attaching bolts. 


B. Remove the adhesive on the threaded holes of the drive gear with tap (M12 x 1.5), and then clean the 
threaded holes with compressed air. 


Z M12 %1.5 


C. Apply the specified adhesive to the threaded holes of the drive gear. 


Specified adhesive : 
LOCTITE #262 or equivalent 


D. Install the drive gear in the differential case with the matchmarks properly aligned. Tighten the bolts to the 
specified torque (11-15 kg-m) in a diagonal sequence. 


9. ADJUSTMENT OF FINAL DRIVE GEAR BACKLASH 
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Adjust final drive gear backlash as follows : 
(1) Using the special tool (09521-43001), temporarily tighten the side bearing nut until it is in the state just before 
preloading of the side bearing. 


(2) Measure the final drive gear backlash. 


Standard value : 
0.13-0.18mm (0.0051-0.0071 in.) 


Measure at lease 4 points on the drive gear periphery. 


(3) Using the special tool (09521-43000), adjust the backlash to standard value by moving the side bearing nut 
as shown. 


First turn the side bearing nut for loosening, and then turn (by the same amount) the side bearing nut for 
tightening. 


When backlash is insurficient 


When backlash is excessiv 


Page 69 of 71 


(4) Using the special tool (09521-43001) to apply the preload, turn down both right and left side bearing nut on 
half the distance between centers of two neighboring holes. 


( SL)» 0K993 27001 
l hy A a 


(6) Check the final drive gear tooth contact. If poor contact is evident, make adjustment. 


(7) Measure the drive gear run out. 


Limit : 0.05mm (0.0020in.) 


(8) When drive gear run out exceeds the limit, remove the differential case and then the drive gears, moving them 
to different positions and reinstalling them. 


Driveshaft and axle > Differential Carrier Assembly > Limited Slip Differential (LSD) > Description 
and Operation 


DESCRIPTION 


Driveshaft and axle > Differential Carrier Assembly > Limited Slip Differential (LSD) > Components 


and Components Location 


COMPONENTS 
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1. Case 7. Thrust washer-pinion 

2. Washer-lock 8. Pinion gear 

3. Screw-lock 9. Cross shaft-pinion 

4. Guide-ear 10. Disc-splined friction 

5. Gear-side 11. Shim-side gear 

6. Eared disc S/A (carbon on both sides 12. Eared disc S/A (carbon on one side 


Driveshaft and axle > Differential Carrier Assembly > Limited Slip Differential (LSD) > Repair 
procedures 


DISASSEMBLY 


1. Remove the threaded lock screw and the cross shaft. 

2. Without preload on the side gears they can be turned by hand. Rotate the side gears until the pinions are in the 
window area. Remove the pinions and pinion thrust washers. 

3. Remove the gear sub-assemblies (side gear, disc pack, ear guides and disc pack shims). Do not mix parts. 
Identify the parts so they can be reassembled to the original location. 


INSPECTION 


1. Check the side gears, pinions, pinion thrust washers, and cross shaft for wear or damage. If there is excessive 
wear, cracks, nicks, grooves or galling replace the parts. 
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2. Inspect the carbon surfaces. After cleaning with a solvent, the carbon surface should appear like a course weave 
fabric with flat spots on the peaks of the weave. If the surface is smooth, either from wear or from the weave 
filled with debris, replaces the entire disc pack. 

3. Measure the thickness of the carbon friction discs. If any of the double sided discs are less than 2.56 mm 
(0.101in.) orthe single sided disc is less than 2.15mm (0.085 in.), replace the entire discpack. 

4. Inspect the splined friction discs If they have grooves or a mirror likes finishing, replacing the entire disc pack. 
Small scratches on a buff like finish are okay. 


REASSEMBLY AND SHIM SELECTION 


1. Apply axle lubricant to all sliding surfaces. Be especially careful to coat the mating surfaces of the friction discs. 

2. Starting with a double sided eared disc next to the side gear, stack four eared discs and three splined discs on to 
the spline of side gear. A splined disc goes in between each eared disc with the last eared disc being single sided 
and the carbon surface facing the side gear. Use a heavy bearing grease in the ear guides to hold them in place 
during assembly. 


3. Select a shim 0.76mm (0.030in.) thick and place on the hub side of the disc pack subassembly. 

4. Lubricate and assemble the other side gears as above. 

5. Install the flange end side gear subassembly and shim in the flange end of the differential case. 

6. Position pinion gears and thrust washers on the side gears and install the cross shaft through the case and pinions. 

7. Install a dial indicator on the case so that the indicator tip rests against a pinion tooth face. 

8. Compress the clutch pack with a large screwdriver or pry bar asshown. Rotate the pinion gear back and forth to 
obtain backlash. Tooth backlash should be 0 to 0.10mm (0 to 0.004in.). If required, change the 0.76mm 
(0.30in.) Shim to obtain theproper backlash. 


9. Remove the side gear subassembly and repeat the tooth backlash procedure for the other gear pack on the 

opposite side of the case. 

10. Remove the cross shaft, pinions and thrust washers and reinstall the first side gear subassembly and shim in the 
flange end of the case. 

11. Install a pinion and thrust washer through each window so that the gear teeth mesh and so that the pinions are in 
line with each other. Rotate one side gear so the pinions and thrust washers rotate at a position where they line 
up with the cross shaft holes in the case. 

12. Install the pinion shaft, lock screw and lock washer. Tighten the lock screw to 30-40Nm (3.1~4.1 kg-m, 22- 
29|b-ft ) torque. 
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SORENTO(BL) > 2007 > G 3.3 DOHC > Emission Control System 


Emission Control System > General Information > Schematic Diagrams 


SCHEMATIC DIAGRAM 
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Emission Control System > General Information > Description and Operation 
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DESCRIPTION 


Crankcase Emission System 
- Positive Crankcase Ventilation (PCV) | HC reduction Variable flow rate type 
valve 


Evaporative Emission System 
- Evaporative emission canister HC reduction 
- Purge Control Solenoid Valve (PCSV) |HC reduction Duty control solenoid valve 


Exhaust Emission System 
- MFI system (air-fuel mixture control CO, HC, NOx reduction | Heated oxygen sensor feedback type | 
device) CO, HC, NOx reduction | Monolithic type 


- Three-way catalytic converter 


Emission Control System > General Information > Components and Components Location 


COMPONENT LOCATION 
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1. Purge Control Solenoid Valve (PCSV) 
2. PCV Valve 

3. Canister 

4, Catalytic Converter (Bank 1) 


TROUBLESHOOTING 


5. Catalytic Converter (Bank 2) 

6. Fuel Tank Pressure Sensor (FTPS) 
7. Canister Close Valve (CCV) 

8. Fuel Level Sensor (FLS) 


Emission Control System > General Information > Troubleshooting 
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aa 
Vacuum hose disconnected or damaged Repair or replace 


Engine will not start or hard to 
iint Malfunction of the Purge Control Solenoid . 
s a Repair or replace 


Vacuum hose disconnected or damaged Repair or replace 


Malfunction of the PCV valve 


Check the system; if there is a 
problem, check related 
components parts 


a ; y aiae i Check positive crankcase 
Excessive oil consumption Positive crankcase ventilation line clogged <P 
ventilation system 


Emission Control System > General Information > Specifications 


SPECIFICATIONS 
Type : Piezo - Resistivity type 
Specification 


Pressure (kPa) o a 


o f a 


Specification 


Coil Resistance (Q) 19.0 nie [20°C 


Specification 


5~ 18. 20° 
Coil Resistance (Q) eas pre ue 


TIGHTENING TORQUE 


Rough idle or engine stalls 
Malfunction of the evaporative emission 
canister purge system 


Positive Crankcase 

Ventilation Valve 8.0~12.0 | 0.8~1.2 6.0 ~ 8.0 

Emission Control System > Crankcase Emission Control System > Components and Components 
Location 
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COMPONENTS 
j 4 4 J $ 
Breather E 
hose r y Fa 
SANN 
ka T 
a) iD 
2 á 
Air intake 
hose 
Surge tank 
PCV valve 
m 
Uh S 
Breather ON d.d 
hose | ) ! 
ae 
k X kif | `n _A 
——— During Low Load Operation 
_———— During High Load Operation 
— Fresh Air 
Emission Control System > Crankcase Emission Control System > Repair procedures 


INSPECTION 


1. Disconnect the ventilation hose from the positive crankcase ventilation (PCV) valve. Remove the PCV valve from 
the rocker cover and reconnect it to the ventilation hose. 
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2. Run the engine at idle and put a finger on the open end of the PCV valve and make sure that intake manifold 
vacuum can be felt. 


The plunger inside the PCV valve will move back and forth. 


Emission Control System > Crankcase Emission Control System > Positive Crankcase Ventilation 
(PCV) Valve > Description and Operation 


OPERATION 


Intake manifold side (No vacuum) Intake manifold side (High vacuum) 


Rocker cover side Rocker cover side 


l D l l M Accelerati hi 


PCV valve Properly operating PCV valve Slightly operating 
Var ig 
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Emission Control System > Crankcase Emission Control System > Positive Crankcase Ventilation 
(PCV) Valve > Repair procedures 


REMOVAL 


1. Remove the valve pad and disconnect the vacuum hose. 
2. Remove the PCV vavle. 


INSTALLATION 
Install the PCV valve and tighten to the specified torque. 


PCV Valve installation : 7.8 ~ 11.8 N-m (0.8 ~ 1.2 kgf-m, 5.8 ~ 8.71bf ft) 


INSPECTION 


1. Remove the PCV valve. 
2. Insert a thin stick(A) into the PCV valve(B) from the threaded side to check that the plunger moves. 
3. If the plunger does not move, the PCV valve is clogged. Clean it or replace. 


DESCRIPTION 


This system consists of a fill vent valve, fuel shut-off valve, fuel cut valve (for roll over), two way valve 
(pressure/vacuum relief), fuel liquid/vapor separator which is installed beside the filler pipe, charcoal canister which is 
mounted under the rear floor LH side member and protector, tubes and miscellaneous connections. 

While refueling, ambient air is drawn into the filler pipe so as not to emit fuel vapors in the air. The fuel vapor in the 
tank is then forced to flow into the canister via the fill vent valve. The fuel liquid/vapor separator isolates liquid fuel 
and passes the pure vapor to the charcoal canister. 

While the engine is operating, the trapped vapor in the canister is drawn into the intake manifold and then into the 
engine combustion chamber. According to this purge process, the charcoal canister is purged and recovers its 
absorbing capability. 

COMPONENTS 
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Fuel Filler Cap 

Fuel Filler Pipe 

Fuel Shut-OFF Valve 
Fuel Tank 

ORVR Valve 

2-Way & Cut Valve 
Evaporative Hose 


Hoop = 


DESCRIPTION 


Evaporative Hose 
Canister 


. Canister Close Valve (CCV) 
. Fuel Feed Line 


Fuel Tank Pressure Sensor (FTPS) 
Purge Control Solenoid Valve (PCSV) 
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Fuel Tank 
Air Filter eccy 


Canister 


Fuel Filer Cap 
\ t 


Fuel Rall & 
Injector 


A: 2-Way & Cut Valve 
B: ORVR Valve 


a Funi Fond Una 


EEVA Tune 


Fue Tank 


EVAPORATIVE SYSTEM MONITORING 
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Determination j Delay T i , Delay Time i Diagnosis j 
STATE of Signal i for = al ; Vapor : Evacuation £ tor Leak i forSmal ; 
Fluctuation i Stabilization | Generation ' : Free Check i Leak Check : 
Pods (PCSV open stuck) 
P0455 {La rge Leak-Fuel Gap Open) 
Í P0442 (0.04 in Leak) : 
! P0456{(0.02 in Leak): 
FTPS ——] WODR T_T “a, a, "eee eT TT TT 5 ; 
a 
== === : 
' CLOSEb 
Se eee ees eee ee ee 
Emission Control System > Evaporative Emission Control System > Repair procedures 
INSPECTION 
1. Disconnect the vacuum hose from the throttle body, and connect a vacuum pump to the vacuum hose. 
2. Check the following points when the engine is cold [engine coolant temperature 60°C(140°F) or below] and 
when it is warm [engine coolant temperature 80°C(176°F) or higher]. 
WHEN ENGINE IS COLD 


Engine operating 2 


Vacuum is held | 


WHEN ENGINE IS WARM 


Engine operating condition Applied vacuum Result Oe) 


50 kPa | 
(73 psi =_— 


Within 3 minutes after engine start at 3,000 : 
‘oni Try to apply vacuum Vacuum is released 


Vacuum will be held 
momentarily, after which, it will 
be released 


After 3 minutes have passed after engine 50 kPa 
start at 3,000 rpm (7.3 psi) 
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Emission Control System > Evaporative Emission Control System > Canister > Repair procedures 


REMOVAL 
1. Disconnect the canister close valve connector (A). 
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INSTALLATION 


Installation is in reverse order of removal. 


INSPECTION 

1. Look for loose connections, sharp bends or damage to the fuel vapor lines. 
2. Look for distortion, cracks or fuel damage. 

3. After removing the canister, inspect for cracks, damage or saturated canister. 


To Intake Manioid 
To Aimospner 


INSPECTION 

1. Look for loose connections, sharp bends or damage to the fuel vapor lines. 
2. Look for distortion, cracks or fuel damage. 

3. After removing the canister, inspect for cracks, damage or saturated canister. 


A: Frere Fue! Tank 
To Intake Manod 
> To Aimospier 


Emission Control System > Evaporative Emission Control System > Purge Control Solenoid Valve 
(PCSV) > Repair procedures 


INSPECTION 


PCSV 
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When disconnecting the vacuum hose, make an identification mark on it so that it can be reconnected to its original 


position. 


1. Disconnect the vacuum hose from the solenoid valve. 

2. Detach the harness connector. 

3. Connect a vacuum pump to the nipple which is connected to intake manifold. 

4. Apply vacuum and check when voltage is applied to the PCSV and when the voltage is discontinued. 


Battery voltage Normal condition 


When discontinued Vacuum is maintained 


5. Measure the resistance between the terminals of the solenoid valve. 


PCSV coil resistance(Q) : 19.0 ~ 22.0Q at 20°C (68°F) 


INSPECTION 

FUNCTION AND OPERATION PRINCIPLE 

Purge Control Solenoid Valve (PCSV) is installed on the surge tank and controls the passage between the canister 
and the intake manifold. It is a solenoid valve and is open when the ECM grounds the valve control line. When the 
passage is open (PCSV ON), fuel vapor stored in the canister is transferred to the intake manifold. 


SPECIFICATION 


il Resi .0 ~ 22.0Q at 20° 
Coil Resistance (Q) me a e 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 


| Terminal | Connectedto | Funtion | 
Baroy Voteoe E3) 


POSV ECM (C144. A) 
(C148) 


78 - PCSV Control 


COM Ce Ça; 


Main Relay 


[HARNESS CONNECTORS] 


Denier PlOagGoe OOO © 
DODD BD) CN a) ne 


PCSV ECM 


COMPONENT INSPECTION 

1. Turn ignition switch OFF. 

2. Disconnect PCSV connector. 

3. Measure resistance between PCSV terminals 1 and 2. 
4. Check that the resistance is within the specification. 


Specification: Refer to SPECIFICATION. 


Emission Control System > Evaporative Emission Control System > Fuel Tank Pressure Sensor (FTPS) 
> Repair procedures 


INSPECTION 
FUNCTION AND OPERATION PRINCIPLE 


The evaporative emission control system prevents hydrocarbon vapors from escaping from the fuel tank into the 
atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. The 
Fuel Tank Pressure Sensor (FTPS) is installed on fuel pump assembly and is an integral part of the evaporative 
monitoring system. The ECM monitors the FTPS signal to detect vacuum decay and excess vacuum. The FTPS 
measures the difference between the air pressure inside the fuel tank and atmospheric air pressure to check the 
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purge control solenoid valve operation and for leak detection in the evaporative emission control system by 


monitoring pressure and vacuum levels in the fuel tank during the purge control solenoid valve operating cycles. 
SPECIFICATION 


Pressure 
Output Voltage (V) 


es rr 


SCHEMATIC DIAGRAM 


[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 

FIPS (F56) POM (iG144-A) 
| Terminal | Connected to | Function | 
O e PoMcrasaies) | FPSS | 
2 | POMctes.a(se) | Sensor power (5V) 
[a | Pomcmsaun | Sensororound | 


[HARNESS CONNECTORS) 


COMPONENT INSPECTION 
1. Connect a scantool on Diagnosis connector (DLC). 
2. Check FTPS output voltage at idle. 


Emission Control System > Evaporative Emission Control System > Fuel Filler Cap > Description and 
Operation 


DESCRIPTION 
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Barometric pressure 


Fuel tank vacuum 


When fuel tank is under pressure. When fuel tank is under vacuum, 


Emission Control System > Exhaust Emission Control System > Description and Operation 


DESCRIPTION 
Modifications to the combustion chamber, intake manifold, camshaft and ignition system form the basic control 
system. 
These items have been integrated into a highly effective system which controls exhaust emissions while maintaining 
good driveability and fuel economy. 
AIR/FUEL MIXTURE CONTROL SYSTEM [MULTIPORT FUEL INJECTION (MFI) SYSTEM] 
This in turn allows the engine to produce exhaust gases of the proper composition to permit the use of a three way 
catalyst. The three way catalyst is designed to convert the three pollutants (1) hydrocarbons (HC), (2) carbon 
monoxide (CO), and (3) oxides of nitrogen (NOx) into harmless substances. There are two operating modes in the 
MFI system. 

1. Open Loop air/fuel ratio is controlled by information programmed into the ECM. 

2. Closed Loop air/fuel ratio is adjusted by the ECM based on information supplied by the oxygen sensor. 
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Emission Control System > Exhaust Emission Control System > CVVT (Continuously Variable Valve 
Timing) System > Description and Operation 


DESCRIPTION 


Ap 
Intake” 
Camshaft 
After Main Relay 9 Ti ete 
RETARD Pr ee CVVT re) PCM Ny 
f “nem” SU «Advance 
cvyT | sa? Chamber | ____.@ After Main Relay 


Retard —_{ 
Chamber \ ¥ ach S T— Housing 


ool 
P da = Vane 
— i 
| Å 
I OCV 
Vane — i 
ipm = From DRAIN 


CMPS č — | 


Dil Pump 
CVVT Housing 


The CVVT (Continuously Variable Valve Timing) which is installed on the exhaust camshaft controls intake valve 
open and close timing in order to improve engine performance. 

The intake valve timing is optimized by CVVT system depending on engine rpm. 

This CVVT system improves fuel efficiency and reduces NOx emissions at all levels of engine speed, vehicle speed, 
and engine load by EGR effect because of valve over-lap optimization. 

The CVVT changes the phase of the intake camshaft via oil pressure. 

It changes the intake valve timing continuously. 


High 
TT iake'vive Tmol ta 

za 
Part load (2) a ne es 
High ocad& 
High cad& 

Low High 
ENGINE SPEED (RPM) 
OPERATION 


The CVVT system makes continuous intake valve timing changes based on operating conditions. 

Intake valve timing is optimized to allow the engine to produce maximum power. 

Cam angle is advanced to obtain the EGR effect and reduce pumping loss. The intake valve is closed quickly to 
reduce the entry of the air/fuel mixture into the intake port and improve the changing effect. 

Reduces the cam advance at idle, stabilizes combustion, and reduces engine speed. 

Ifa malfunction occurs, the CVVT system control is disabled and the valve timing is fixed at the fully retarded 
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position. 
+e 
X 
IN 2 
EX 
IN 1 a 
~ SHORT OVERLAP 
= LONG OVERLAP 
RETARD HOLD ADVANCE 
Roter 


Vane aaa Housing ie et 2S 
: y Wane Fd fii PAN 
Zs ON £62 A S = oN 
H 4 / 
lors (Sor 
\3y X A lj C yy \ Ta F 
Nay a NGA cal 
| i earns el 


© ©) ©) 


1. The above figure shows the relative operation structures of the housing vane to the rotor vane. 

2. Ifthe CVVT is held a certain control angle, to hold this state, oil is replenished as much as oil leaks from the oil 
pump. 

The OCV (Oil-flow Control Valve) spool location at this time is as follows. 

Oil pump — Advance oil chamber (Little by little open the inflow side to the advance oil chamber) — 

Almost close the drain side 

Note that a difference may exist in the position according to the engine running state (rpm, oil temperature, and oil 


pressure). 


Emission Control System > Troubleshooting > P0420 


GENERAL DESCRIPTION 

The ECM uses dual oxygen sensors to monitor the efficiency of the manifold catalytic converter (warm-up catalytic 
converter). By monitoring the oxygen storage capacity of a catalyst, its efficiency can be indirectly calculated. The 
upstream (front) HO2S is used to detect the amount of oxygen in the exhaust gas before it enters the catalytic 
converter. A low voltage indicates high oxygen contents (lean air mixture). A high voltage indicates low oxygen 
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contents (rich air mixture). When the catalyst efficiency drops, no chemical reaction takes place. This means the 
concentration of oxygen will be the same at the rear as it is at the front. 


DTC DESCRIPTION 


If the oxygen storage time for Bank 1 is lower than threshold , the ECM determines that a fault exists and a DTC is 
stored. MIL(Malfunction Indication Lamp) turns on. 


DTC DETECTING CONDITION 


Detecting Condition 


DTC Strate e Manipulates Airfuel and stores the times it takes for 
A the pre and post converter oxygen sensors to switch. 


e Engine Runtime > 580 sec. 

e Purge Concentration Learned 

e 3 g/s < Airflow < 10 g/s 

e Throttle closed < 1.5% 

e 70°C(158 °F) < Coolant Temp. < 120°C(248 °F) 

e -7°C(19.4 °F) < Ambient Temp. < 105°C(221 °F) 

e Barometer > 72 kPa 

e Max number of test attempts < 12 

e Closed Loop 

e 250°C( 482 °F) < Catalyst Temp. < 950°C(1742 
oF) 

e Fuel learning completed 

e Vehicle speed < 3 kph(1.8 mph) 

e Not airfuel ramping 


EnableConditions 
e Catalyst Converter 


e Max idle time( about 60 sec.) not exceeded 
e No disabling faults present 


e Oxygen Storage Time < 3.25 sec. 
e 1 Driving cycle 


MONITOR SCANTOOL DATA 
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1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS5(INFO) to check DTC's information fron 
DTCs menu 


(4) Read "DTC Status" parameter. 
1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE 
< DTC TITLE 


1.MIL STATUS: ON / OFF 
2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC 


DTC CAUSE TO SYSTEM ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
YES 


Substitute with a known - good Catalyst Converter and check for proper operation. If the problem is corre 
Go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Go to "Component Inspection" procedure. 


COMPONENT INSPECTION 


1. Monitor the Catalyst Converter 
(1) Clear DTC. 


(2) Start the engine and warm it up until the radiator fan comes on( more than at least 10 minutes). 
(3) Drive at a steady speed between 45-55 mph(72-88 km/h) for 30 seconds. 

(4) Stop and then maintain idle state for 120 seconds in D-position. 

(5) Repeat step 3 once again. 

(6) Stop and then keep it in idle state( D-positon) for 120 seconds. 

(7) Repeat step 3 once again. 

(8) Stop and then maintain idle state for 120 seconds in D-position. 

(9) IG "OFF" 

(10) Repeat steps 3 through 9 three times. 


(11) Check if catalyst monitoring readiness is complete. so, if the readiness is incomplete, repeat steps 2 through 
10. 
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(12) Does the scan tool show DTC P0420? 


Substitute with a known - good Catalyst Converter and check the signal waveform of HO2S for proper 
operation. If the problem is corrected, Go to "Verification of Vehicle Repair" procedure. 


| NO = = 


It was intermittent failure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 


eS -= — = ë O 


System performing to specification at this time. Clear the DTC 


NO l 


Go to the applicable troubleshooting procedure. 


Emission Control System > Troubleshooting > P0430 


GENERAL DESCRIPTION 

The ECM uses dual oxygen sensors to monitor the efficiency of the manifold catalytic converter (warm-up catalytic 
converter). By monitoring the oxygen storage capacity of a catalyst, its efficiency can be indirectly calculated. The 
upstream (front) HO2S is used to detect the amount of oxygen in the exhaust gas before it enters the catalytic 
converter. A low voltage indicates high oxygen contents (lean air mixture). A high voltage indicates low oxygen 
contents (rich air mixture). When the catalyst efficiency drops, no chemical reaction takes place. This means the 
concentration of oxygen will be the same at the rear as it is at the front. 


DTC DESCRIPTION 
If the oxygen storage time for Bank 2 is lower than threshold , the ECM determines that a fault exists and a DTC is 
stored and MIL(Malfunction Indication Lamp) turns on. 


DTC DETECTING CONDITION 
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DTC Strate e Manipulates Airfuel and stores the times it takes for 
a the pre and post converter oxygen sensors to switch. 


e Engine Runtime > 580 sec. 

e Purge Concentration Learned 

e 3 g/s < Airflow < 10 g/s 

e Throttle closed < 1.5% 

e 70°C(158 °F) < Coolant Temp. < 120°C(248 °F) 

e -7°C(19.4 °F) < Ambient Temp. < 105°C(221 °F) 

e Barometer > 72 kPa 

e Max number of test attempts < 12 
EnableConditions e Closed Loop 

e 250°C( 482 °F) < Catalyst Temp. < 950°C(1742 e Catalyst Converter 

oF) 

e Fuel learning completed 

e Vehicle speed < 3 kph(1.8 mph) 

e Not airfuel ramping 

e Max idle time( about 60 sec.) not exceeded 

e No disabling faults present 

e No instrumentation slews active 


e Oxygen Storage Time < 3.25 sec. 
MIL On Condition | ° 1 Driving cycle 


MONITOR SCANTOOL DATA 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS(INFO) to check DTC's information fron 
DTCs menu 


(4) Read "DTC Status" parameter. 


1.1 DIAGNOSTIC TROUBLE CODES 


1.MIL STATUS: ON / OFF 
2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC : 1 ITEMS 


DTC CAUSE TO SYSTEN ERROR : PXXXX 
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(5) Is "Present" Fault displayed? 


YES 
Substitute with a known - good Catalyst Converter and check for proper operation. If the problem is corre 
Go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Go to "Component Inspection" procedure. 


COMPONENT INSPECTION 


1. Monitor the Catalyst Converter 
(1) Clear DTC. 


(2) Start the engine and warm it up until the radiator fan comes on( more than at least 10 minutes). 
(3) Drive at a steady speed between 45-55 mph(72-88 km/h) for 30 seconds. 

(4) Stop and then maintain idle state for 120 seconds in D-position. 

(5) Repeat step 3 once again. 

(6) Stop and then keep it in idle state( D-positon) for 120 seconds. 

(7) Repeat step 3 once again. 

(8) Stop and then maintain idle state for 120 seconds in D-position. 

(9) IG "OFF" 

(10) Repeat steps 3 through 9 three times. 


(11) Check if catalyst monitoring readiness is complete. so, if the readiness is incomplete, repeat steps 2 through 
10. 


(12) Does the scan tool show DTC P0430? 
YES 
Substitute with a known - good Catalyst Converter and check the signal waveform of HO2S for proper 
operation. If the problem is corrected, Go to "Verification of Vehicle Repair" procedure. 


| NO = = = |] 


It was intermittent failure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 


eS ee 


System performing to specification at this time. Clear the DTC 


| NO = = = 


Go to the applicable troubleshooting procedure. 


Emission Control System > Troubleshooting > P0441 


GENERAL DESCRIPTION 


The evaporative emission control system prevents hydrocarbon (HC) vapors from the fuel tank from escaping into 
the atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. 
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The ECM controls the Purge Control Solenoid Valve (PCSV) to purge any collected vapors from the canister back 
to the engine for combustion. This valve is actuated by the purge control signal from the ECM and controls fuel 
vapor flow from the canister to the intake manifold. 


DTC DESCRIPTION 


Checking output signals from fuel tank pressure sensor under evap.system test, if fuel tank's vacuum is higher than 
prescribed threshold in ECM, ECM sets P0441. 


DTC DETECTING CONDITION 


DTC Strategy e Monitor the fuel tank's vacuum 


e 10 V < Battery voltage < 16 V 
e Barometric pressure > 72 kPa (0.72 bar) 
e Engine coolant temperature at startup - Intake air 
temperature at startup < 6.7°C(12 °F) 
EnableConditions | + Engine coolant temperature at startup: 4.5 ~ 
35°C(40 ~ 95 °F) 


e Intake air temperature at startup: 4.5 ~ 35°C(40 ~ * A leak in PCSV 
95 °F) 
e Fuel level: 15 ~ 85 % 


Threshold value e Fuel tank's vacuum > a prescribed threshold in ECM 


DiagnosisTime One time during Evaporative system diagnosis 
driving cycles 


MIL On Condition | ° 1 Driving cycle 


MONITOR SCANTOOL DATA 
Evaporative Emissions Systems (EVAP) Leak Tests can be run by the Scan Tool. 


1. Install scan tool and IG "ON" and then clear DTC. 
2. Select and press "EVAP.LEAKAGE TEST" mode in the scan tool. 
3. Check if the vehicle is under test conditions as indicated below [Fig 1]. 
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4. If OK, Start engine and restart Evap.Leakage Test again[Fig 2]. 


1.7 EVAP.LEAKAGE TEST 1.7 EVAP.LEAKAGE TEST 


TEST TEST CONDITION 


CONDITION 


IG SW:ON, ENG: STOPPED 
NO TROUBLE CODE 
FUEL LEVEL 5 % ~ 85 % 
ECT BELOW 105°C 


NAET: iJ NPPED 


1. PLEASE RESTART EVAP LEAK TEST 


AO NP 


2. START ENGINE 


CIF TURN OFF, RESTART THIS FUNC. ) 


PRESS CENTER] TO CONTINUE ¢ 


5. Is the same DTC set after the Evap.leakage test with scan tool ? 


YES 
Go to "Component Inspection" procedure. 


| NO = = = 


Fault is intermittent, go to "Verification of vehicle Repair" procedure. 


PRESS [ENTER] TO CONTINUE ? 


COMPONENT INSPECTION 
1. Check PCSV for leakage 
(1) Ignition "OFF" 
(2) Disconnect the hose leading from the PCSV to the intake manifold at PCSV. 
(3) Apply a vacuum at the nipple and verify that the PCSV holds vacuum. 
(4) IG "ON" and perform ACTUATION TEST for PCSV with scantool(should hear a faint click from PCSV) 
(5) Vacuum should be released. 
(6) Repeat this procedure 4 or 5 times to ensure PCSV reliability. 
(7) Is the PCSV working properly? 


YES 
It was intermittent failure., go to "Verification of Vehicle Repair" procedure. 


EA °°» | 


Substitute with a known - good PCSV and check for proper operation. If the problem is corrected, go to 
"Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 


eS ee 


System performing to specification at this time. Clear the DTC 


EA = = = 


Go to the applicable troubleshooting procedure. 
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Emission Control System > Troubleshooting > P0442 


GENERAL DESCRIPTION 


The evaporative emission control system prevents hydrocarbon (HC) vapors from the fuel tank from escaping into 
the atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. 
The ECM controls the Purge Control Solenoid Valve (PCSV) to purge any collected vapors from the canister back 
to the engine for combustion. This valve is actuated by the purge control signal from the ECM and controls fuel 
vapor flow from the canister to the intake manifold. 


DTC DESCRIPTION 
Checking output signals from fuel tank pressure sensor under evap.system test, if fuel tank's vacuum decay slope is 
higher than prescribed threshold in ECM, ECM sets P0442 and then MIL(Malfunction Indication Lamp) turns on. 


DTC DETECTING CONDITION 


DTC Strategy e Monitor the vacuum decay slope 


e 10 V < Battery voltage < 16 V 
e Barometric pressure > 72 kPa (0.72 bar) 
e Engine coolant temperature at startup - Intake air 
temperature at startup < 6.7°C(12 °F) 
EnableConditions e Engine coolant temperature at startup: 4.5 ~ * Leakage in each hose/fuel 


35°C(40 ~ 95 °F) 

e Intake air temperature at startup: 4.5 ~ 35°C(40 ~ 
95 °F) 

e Fuel level: 15 ~ 85 % 


Threshold value e Do i decay slope > a prescribed threshold in 


e One time during Evaporative system diagnosis 
MIL On Condition | ° 1 Driving cycle 


filler pipe 
e Leakage in CCV/ Canister/ 
Fuel tank /Fuel Filler Cap 


MONITOR SCANTOOL DATA 
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1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 
(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS(INFO) to check DTC's information fron 
DTCs menu 


(4) Read "DTC Status" parameter. 


1.1 DIAGNOSTIC TROUBLE CODES 


Pxxxx DIC TITLE 
1.MIL STATUS: ON / OFF 


2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC : 1 ITEMS 


DTC CAUSE TO SYSTEM ERROR : PXXXX 
(5) Is "Present" Fault displayed? 
YES 
Go to "System Inspection" procedure. 
NO D 
Go to "Evap.Leakage Test" as indicated below with scan tool. 
2. Evap. Leakage Test 
(1) Cool the vehicle down for about two hours to prevent misdiagnosis. 
(2) Install scan tool and IG "ON" and then clear DTC. 
(3) Select and press "EVAP.LEAKAGE TEST" mode in the scan tool. 
(4) Check if the vehicle is under test conditions as indicated below [Fig 1]. 
(5) If OK, Start engine and restart Evap.Leakage Test again[Fig 2]. 


1.7 EVAP.LEAKAGE TEST 1.7 EVAP.LEAKAGE TEST 


TEST CONDITION TEST CONDITION 
. IG SW:ON, ENG: STOPPED 
. NO TROUBLE CODE 
. FUEL LEVEL 5 % ~ 85 % 
. ECT BELOW 185°C 


NARS: 


i. PLEASE RESTART EVAP LEAK TEST 


2. START ENGINE 


CIF TURN OFF, RESTART THIS FUNC. ) 


PRESS CENTER] TO CONTINUE ? 


PRESS [ENTER] TO CONTINUE ? 
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(6) Is the same DTC set after the Evap.leakage test with scan tool ? 


YES 
Go to "System Inspection" procedure. 


NO = = 


Repeat "Evap.leakage test" with scan tool after cool the vehicle down sufficiently. If the same DTC isn't dis} 
after the test, it was intermittent fault. Go to "Verification of vehicle Repair" procedure. 


SYSTEM INSPECTION 

1. Check Fuel Filler Cap 
(1) Check the Fuel Filler Cap is installed and properly tightened. 
(2) Check if the Fuel Filler Cap seal is missing or damaged. 
(3) Is the Fuel Filler Cap OK? 


YES 
Go to "Check vapor hoses for leakage in fuel system" as indicated below 


NO = = |] 


Replace the Fuel Filler Cap and go to "Verification of Vehicle Repair" procedure. 


2. Check vapor hoses for leakage in fuel system 
(1) Check vapor hoses between the following components for leakage: 
A. Intake manifoled ~ Purge control solenoid valve (PCSV) 
B. Purge control solenoid valve (PCSV) ~ Canister 
C. Canister ~ Canister close valve (CCV) 
D. Canister ~ fuel tank 


(2) Does a leak exist? 


YES 
Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure. 


EA = = 


Go to "Check fuel filler pipe for crack or leakage" as indicated below 


3. Check fuel filler pipe for crack or leakage 
(1) Check that there is crack or leakage in fuel filler pipe 


(2) Is there any crack or leakage ? 


YES 
Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure. 


EA = = |] 


Go to "Component inspection" procedure. 


COMPONENT INSPECTION 
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1. Check CCV for leakage 
(1) Disconnect the hose leading from the CCV to Canister at CCV. 
(2) Visually Check any tear of the hose leading from the CCV to Canister 
(3) When the CCV operates, apply a vacuum at the nipple and verify that the CCV holds vacuum. 
(4) Does a leak exist? 


YES 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


ee 


Go to "Check Canister for leakage" as indicated below 
2. Check Canister for leakage 
(1) Disconnect the hose leading from the CCV to Canister at Canister. 


(2) When the other nipples are plugged, apply a vacuum at the vent nipple and verify that the Canister holds 
vacuum. 
(3) Does a leak exist? 
YES 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


EA ë = 


Go to "Check fuel tank for leakage" as indicated below 
3. Check fuel tank for leakage 
(1) Check fuel tank for crack or leakage. 
(2) Does a leak exist? 
YES 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


EA °° °°» 


Carefully perform this troubleshooting procedure all over again from the beginning. 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 

conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


| NO = = 


Go to the applicable troubleshooting procedure. 


Emission Control System > Troubleshooting > P0444 


COMPONENT LOCATION 


Page 30 of 77 


PCSV 


GENERAL DESCRIPTION 

The evaporative emission control system prevents hydrocarbon (HC) vapors from the fuel tank from escaping into 
the atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. 
The ECM controls the Purge Control Solenoid Valve (PCSV) to purge any collected vapors from the canister back 
to the engine for combustion. This valve is actuated by the purge control signal from the ECM and controls fuel 
vapor from the canister to the intake manifold. 


DTC DESCRIPTION 


Checking output signals from PCSV every 10 sec. under detecting condition, if signals indicating open or short to 
ground in the circuit are detected for more than 5 sec., ECM sets P0444. MIL(Malfunction Indication Lamp) turns 
on when the malfunction lasts till consecutive 2 driving cycle. 


DTC DETECTING CONDITION 


DTC Strategy e Open, short to ground 


e Engine running 
EnableConditions | ° 11V < Battery voltage < 16V e Poor connection 
e Above enable conditions are met > 0.5 sec. e Open or short to ground in 


Threshold value | + Openorshortioground | peg 
Threshold value e Open or short to ground < PCSV 


ET e Continuous e ECM 
a (More than 5 sec.failure for every 10 sec.test) 


MIL On Condition | ° 2 driving cycles 


SIGNAL WAVEFORM AND DATA 
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The Purge Control Solenoid Valve(PCSV) is open or closed by PCM and vacuum of intake manifold. 
At opening, fuel vapor from canister enters into intake manifold. 
This photo shows the signal waveform cf PCSV operating normally. 


SPECIFICATION 


Coil 
resistance(Q) 


19.0 ~ 22.0Q (at 
acid 20°C / 68°F) 


SCHEMATIC DIAGRAM 


(CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 


ECM (C1444) 
i Connected to | Funtion | 


POSV 
(C148) 


78 - PCSV Control 


4 
o 
a 
| 


Main Relay 


[HARNESS CONNECTORS] 
BORBOGOBDROODOOODEAG 


WENN HES CMM VICE MLIEEN ISI) 


a) e ) 


MONITOR DTC STATUS 
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1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS5(INFO) to check DTC's information fron 
DTCs menu 


4) Read "DTC Status" parameter. 
p 
1.1 DIAGNOSTIC TROUBLE CODES PXXXN TITLE 
< DTC TITLE 


1.MIL STATUS: ON / OFF 
2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC 


DTC CAUSE TO SYSTEM ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
YES 
Go to "Terminal and connector inspection" procedure. 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 


contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rey 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 


2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 


3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
Go to " Power Circuit Inspection " procedure. 
POWER CIRCUIT INSEPCTION 


1. IG "OFF" and disconnect PCSV connector. 
2. IG "ON" and ENG "OFF" 


3. Measure voltage between terminal 1 of PCSV harness connector and chassis ground 


Specification : B+ 


1. Battery voltage(B+} 
2. PCSV Control 


4. Is the measured voltage within specification? 
YES O ë O Z — ų O 
Go to "Control Circuit Inspection" procedure. 


Repair open or short to ground in harness, and go to " Verification of Vehicle Repair" procedure 
CONTROL CIRCUIT INSPECTION 


1. Check short to ground in harness. 
(1) IG "OFF" and disconnect PCSV connector. 
(2) IG "ON" 


(3) Measure voltage between terminal 2 of PCSV harness connector and chassis ground. 


Specification : Approx. 0 V 


1, Battery voltage(B+) 


2. PCSV Control 


(4) Is the measured voltage within specification? 
YES 


Go to "Check open in harness" as follows. 


Repair short to ground in harness, and go to " Verification of Vehicle Repair" procedure. 
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2. Check open in harness. 
(1) IG "OFF" and disconnect PCSV connector and ECM connector. 


(2) Measure resistance between terminal 2 of PCSV harness connector and terminal 78 of ECM harness 
connector(C144-A). 


Specification : Below 1Q 


1. Battery voltage(Be) 
2, PCSV Control 


(3) Is the measured resistance within specification? 


YES 
Go to " Component Inspection" procedure. 


NO = = 


Repair open in harness, and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check PCSV 
(1) IG "OFF" and disconnect PCSV connector. 


(2) Measure resistance between terminals 1 and 2 of PCSV connector.(Component side) 
Specification : 


PCSV 19.0 ~ 22.0Q (at 20°C / 68°F) 


1. Battery vokago{ B+} 
2. PCSV Control 
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(3) Is the measured resistance within specification? 


eS ee 


Substitute with a known - good ECM and check for proper operation. 

If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure. 
Substitute with a known - good PCSV and check for proper operation. 

If the problem is corrected, replace PCSV and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM. After testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


EA °°» 8 


Go to the applicable troubleshooting procedure. 


Emission Control System > Troubleshooting > P0445 
COMPONENT LOCATION 


PCSV 


GENERAL DESCRIPTION 

The evaporative emission control system prevents hydrocarbon (HC) vapors from the fuel tank from escaping into 
the atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. 
The ECM controls the Purge Control Solenoid Valve (PCSV) to purge any collected vapors from the canister back 
to the engine for combustion. This valve is actuated by the purge control signal from the ECM and controls fuel 
vapor from the canister to the intake manifold. 
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DTC DESCRIPTION 


Checking output signals from PCSV every 10 sec. under detecting condition, if signals indicating short to battery in 
the circuit are detected for more than 5 sec., ECM sets P0445. MIL(Malfunction Indication Lamp) turns on when 
the malfunction lasts till consecutive 2 driving cycle. 


DTC DETECTING CONDITION 


DTC Strategy e Short to battery 


e Engine running 
EnableConditions | * 11V < Battery voltage < 16V 
e Above enable conditions are met > 0.5 sec. 


e Poor connection 


Short to battery in harness 


Threshold value | ° Short to battery e PCSV 


: e ECM 
DiagnosisTime = Sn UE 
(More than 5 sec.failure for every 10 sec.test) 


MIL On Condition| ° 2 driving cycles 


SIGNAL WAVEFORM AND DATA 


CH B: 13.7 U DT: 79.@@mS FREQ: 12.66 


The Purge Control Solenoid Valve(PCSV) is open or closed by PCM and vacuum of intake manifold. 
At opening, fuel vapor from canister enters into intake manifold. To prevent vacuum from forming inside canister, 
PCM controls to open it. This photo shows the signal waveform of PCSV operating normally. 


SPECIFICATION 


Item cue 
resistance(Q) 


19.0 ~ 22.0Q (at 
eal 20°C / 68°F) 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 


POSV ECM (0144 A) 
(C148) 


Terminal | __Connectedto |  Funtion 
Baray Votage B3) 


78 - POSV Control 


COM Ce Ça; 


Main Relay 


[HARNESS CONNECTORS] 


1 


BBBOSGGOODSQOQOHE 
DOOD CTO SD OOO DOOD OOD 


MONITOR DTC STATUS 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS(INFO) to check DTC's information fron 
DTCs menu 


(4) Read "DTC Status" parameter. 


1.1 DIAGNOSTIC TROUBLE CODES 


1.MIL STATUS: ON / OFF 
2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC : 1 ITEMS 


DTC CAUSE TO SYSTEN ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
YES 
Go to "Terminal and connector inspection" procedure. 
Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 


contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rey 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 
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1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
No 6—hChti<“i‘SCCCSSY 
Go to " Control Circuit Inspection " procedure. 
CONTROL CIRCUIT INSPECTION 
1. IG "OFF" and disconnect PCSV connector. 
2. IG "ON" and ENG "OFF" 
3. Measure voltage between terminal 2 of PCSV harness connector and chassis ground. 


Specification : Approx. 0 V 


1. Battery voltage(B-) 
2. PCSYV Control 


4. Is the measured voltage within specification? 


YES -o ë 


Go to "Component Insepction" procedure. 


EA = = 


Repair short to battery in harness, and go to " Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check PCSV 
(1) IG "OFF" and disconnect PCSV connector. 


(2) Measure resistance between terminals 1 and 2 of PCSV connector.(Component side) 
Specification : 


PCSV 19.0 ~ 22.0Q (at 20°C / 68°F) 


1. Battery voltage, B+) 
2. PCSY Control 
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(3) Is the measured resistance within specification? 
Substitute with a known - good ECM and check for proper operation. 
If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure. 
( NO M 
Substitute with a known - good PCSV and check for proper operation. 
If the problem is corrected, replace PCSV and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM. After testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


EA °°» 8 


Go to the applicable troubleshooting procedure. 


Emission Control System > Troubleshooting > P0447 


COMPONENT LOCATION 


GENERAL DESCRIPTION 


The evaporative emissions system prevents hydrocarbon (HC) vapors from the fuel tank from escaping into the 
atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. The 
Canister Closing Valve (CCV) closes off the air inlet into the canister for leak detection of the evaporative emission 
system. The CCV also prevents fuel vapors from escaping from the canister. When the engine purges the HC 
vapors from the canister, the clean air comes into the canister through the canister air-filter and the CCV. 
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DTC DESCRIPTION 


Checking output signals from CCV every 10 sec. under detecting condition, if signals indicating open or short to 
ground in the circuit are detected for more than 5 sec., ECM sets P0447. MIL(Malfunction Indication Lamp) turns 
on when the malfunction lasts till consecutive 2 driving cycle. 


DTC DETECTING CONDITION 


DTC Strategy e Detects a short to ground or open circuit 


e Engine Running e Poor Connection 


EnableConditions | * 11V < Ignition Voltage < 16V e Open or Short in Power 
* Enable Time delay > 0.5sec. Circuit 


e Open or Short in Control 
Threshold value e Open or short to ground Circuit 


DiagnosisTime = Continuous asin 
gn (More than 5sec.Test failure for every 10sec. tests) | * ECM 


MIL On Condition | e° 2 driving cycles 


SPECIFICATION 


Coil Resistance(Q) pa R a 


SCHEMATIC DIAGRAM 


[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 


POM (0144-A) 
inal | _Connectedto | Function 
FOM GNALA 7 


CCV D152) r 
37 - CCV Control 


Power Sup (87) 


Main Relay 


[HARNESS CONNECTORS] 


Z 


JOOGOEDEPDEOCOCOOGGE 
. E EEA 


EEE NEEE EEE ECC TSE NAS 
BOLTS t PAD F DE 


MONITOR DTC STATUS 
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1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS5(INFO) to check DTC's information fron 
DTCs menu 


4) Read "DTC Status" parameter. 
p 
1.1 DIAGNOSTIC TROUBLE CODES PXXXN TITLE 
< DTC TITLE 


1.MIL STATUS: ON / OFF 
2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC 


DTC CAUSE TO SYSTEM ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
YES 
Go to "Terminal and Connector inspection" procedure. 


| NO = = = 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 


contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rey 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 


2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 


3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
| NO = = 

Go to " Power Circuit Inspection " procedure 
POWER CIRCUIT INSPECTION 
1. Engine "OFF" 
2. Disconnect CCV connector 
3. Ignition " ON " & Engine "OFF" 
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4. Measure voltage between terminal "2" of CCV harness connector and chassis ground. 


Specification : B+ 


t. Contro 
2. Battery vollage 


5. Is the measured voltage within specifications? 


YES 
Go to " Control Circuit Inspection" procedure. 


| NO = = = | 


Check open or short to ground in harenss between control relay and CCV. 
Repair or replace as necessary and then, go to " Verification of Vehicle Repair" procedure. 


CONTROL CIRCUIT INSPECTION 


1. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect CCV connector 


(3) Measure resistance between terminal "1" of CCV harness connector and chassis ground. 


Specification : Infinite 


1. Control 
2. Battery voltage 


(4) Is the measured resistance within specifications? 
YES 
Go to " Check for open in harness" as indicated below. 
Check short to ground in signal harness 
Repair or replace as necessary and then, go to " Verification of Vehicle Repair" procedure. 
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2. Check for open in harness 
(1) Ignition "OFF" 


(2) Disconnect CCV and ECM connector 


(3) Measure resistance between terminal "1" of CCV harness connector and terminal "37" of ECM harness 
connector(C144-A). 


Specification : Approx. below 1Q 


1. Control 
2 Ratory volage 


DECRECE ENEO 


(4) Is the measured resistance within specifications? 


YES 
Go to " Component Inspection " procedure. 


EA = = 


Check open in harenss between CCV connector and ECM connector. 
Repair or replace as necessary and then, go to " Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check CCV 
(1) Ignition "OFF" 


(2) Measure resistance between terminals "1" and "2" of the CCV connector. 


Specification: Approx. 15.5 ~ 18.5 Q (20°C(68°F) 


1. Control 
2. Battery voltage 


(3) Monitor the CCV signal waveform and verify that the ground voltage is less than approx. 0.3V (®©) and the 
surge voltage (©) is between 40 V and 60 V. 
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(4) Is the measured resistance within specification? 


GENERAL SENSO 2.86 mS 
NAX: 55.3 U 


(5) Is the CCV normal? 
YES 
Substitute with a known - good ECM and check for proper operation. 
If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure, 
| NO ee 
Substitute with a known - good CCV and check for proper operation. 
If the problem is corrected, replace CCV and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM. After testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


EA °°» «7 


Go to the applicable troubleshooting procedure. 


Emission Control System > Troubleshooting > P0448 


COMPONENT LOCATION 
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GENERAL DESCRIPTION 


The evaporative emissions system prevents hydrocarbon (HC) vapors from the fuel tank from escaping into the 
atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. The 
Canister Closing Valve (CCV) closes off the air inlet into the canister for leak detection of the evaporative emission 
system. The CCV also prevents fuel vapors from escaping from the canister. When the engine purges the HC 
vapors from the canister, the clean air comes into the canister through the canister air-filter and the CCV. 


DTC DESCRIPTION 


Checking output signals from CCV every 10 sec. under detecting condition, if signals indicating short to battery in 
the circuit are detected for more than 5 sec., ECM sets P0448. MIL(Malfunction Indication Lamp) turns on when 
the malfunction lasts till consecutive 2 driving cycle. 


DTC DETECTING CONDITION 


DTC Strategy e DeDetects a short to battery 


e Engine Running 
EnableConditions | ° 11V < Ignition Voltage < 16V e Poor connection 
e Enable Time delay > 0.5sec. e Short to battery in CCV 


circuit 
Threshold value e Short to battery * Faulty CCV 


DiacnosisTime e Continuous e Faulty ECM 
em (More than 5sec.Test failure for every 10sec. tests) 


MIL On Condition | e° 2 driving cycles 


SPECIFICATION 


Item Specification 


Coil Resistance(Q) : a aa d 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM) [CONNECTION INFORMATION] 
POM (C144 A) 


CCWi0152) 


| Terminal | Connectedto | Function | 
3r-ocv coni | [1 | Pow oraea‘sn 
Fever poy © 


Main Relay 


[HARNESS CONNECTORS] 


38157156, 


@BBOSES@LOS. 
AAMABEHAG OS 


MONITOR DTC STATUS 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS(INFO) to check DTC's information fron 
DTCs menu 


(4) Read "DTC Status" parameter. 
1.1 DIAGNOSTIC TROUBLE CODES 


1.MIL STATUS: ON / OFF 
2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC : 1 ITEMS 


DTC CAUSE TO SYSTEN ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
YES 
Go to "Terminal and Connector inspection" procedure. 


| NO ë ë = =_= 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 


contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rey 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 
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1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
a... d 
Go to " Control Circuit Inspection " procedure 
CONTROL CIRCUIT INSPECTION 
1. Check for short to battery in harness 
(1) Ignition "OFF" 
(2) Disconnect CCV connector 


(3) Measure resistance between terminal "2" and "1" of CCV harness connector. 


Specification : Infinite 


1. Control 
2. Baltery voltage 


(4) Is the measured resistance within specifications? 


YES 
Go to " Component Inspection " procedure. 


| NO = = | 


Check short to battery in harenss. 
Repair or replace as necessary and then, go to " Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
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1. Check CCV 
(1) Ignition "OFF" 


(2) Measure resistance between terminals "1" and "2" of the CCV connector. 


Specification: Approx. 15.5 ~ 18.5 Q (20°C(68°F) 


2. Battery voltage 


(3) Monitor the CCV signal waveform and verify that the ground voltage is less than approx. 0.3V (©) and the 
surge voltage (©) is between 40 V and 60 V. 


2.86 nS 
HAX: 55.3 U 


(4) Is the CCV normal? 
YES 
Substitute with a known - good ECM and check for proper operation. 
If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure, 
No 
Substitute with a known - good CCV and check for proper operation. 
If the problem is corrected, replace CCV and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM. After testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press FS(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
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4. Is "History (Not Present)" fault displayed? 


eS ee 


System performing to specification at this time. Clear the DTC 


EA = = = 


Go to the applicable troubleshooting procedure. 


Emission Control System > Troubleshooting > P0451 


COMPONENT LOCATION 


< 


& ~ © 
FA 
| 
| 


FTPS 


GENERAL DESCRIPTION 

The evaporative emission control system prevents hydrocarbon vapors from escaping from the fuel tank into the 
atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. The 
Fuel Tank Pressure Sensor (FTPS) is an integral part of the evaporative monitoring system. The ECM monitors the 
FTPS signal to detect vacuum decay and excess vacuum. The FTPS measures the difference between the air 
pressure inside the fuel tank and outside air pressure to check the purge control solenoid valve operation and for 
leak detection in the evaporative emission control system by monitoring pressure and vacuum levels in the fuel tank 
during the purge control solenoid valve operating cycles. 


DTC DESCRIPTION 

Checking output signals of tank pressure under detecting condition, if the tank pressure does not change less than 
0.2(0.05V) within 3min. , ECM sets P0451. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts 
till consecutive 2 driving cycle. 


DTC DETECTING CONDITION 
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DTC Strategy e DeDetects a short to battery 


e Engine Coolant Temperature > 60°C 
Enable (Fully Warmed up state) 
Conditions e 600rpm < Engine Speed < 3000rpm 


e During the EVAP. Monitoring 
e Pressure change in tank < 0.2 (0.05V) e Hose between Canister and 
Threshold Before large leak monitoring has completed = pals 
value Case 2 | ° Pressure sensor is detected as sticking condition ay 
e Pressure change in tank < 0.2 (0.05V) 


e Continuous 
DiagnosisTime (Within 3min : Before EVAP. Monitoring has 
completed ) 


MIL On Condition | e 2 driving cycles 


SPECIFICATION 


Pressure(kPa) Pean ) 


oo ec 


SCHEMATIC DIAGRAM 
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 
FIPS (F56) POM (O144-A) 
3 17 - GND Terminal | Connectedto | Function | 
: i [rmon | FIPS signal 
7 Š- Sersorpower SV) | [2 | Pom Graa-a (66) | Sensor power Gsv | 
h _[ie- FTPs pa | Pomona 
[HARNESS CONNECTORS] 


TOC TCCOSCOeCOOCOOOOCO)) 
CIGNA) 


a TS — ) 
000) CQVIBSOQAIGHOGSSCHOIOESO 
PHSHOGEGHBODESHBOESOH) 

F56 


Bake 


FPS 
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MONITOR DTC STATUS 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS5(INFO) to check DTC's information fron 
DTCs menu 


(4) Read "DTC Status" parameter. 
1.1 DIAGNOSTIC TROUBLE CODES PXXXN TITLE 


< DTC TITLE 
1.MIL STATUS: ON / OFF 


2.DTC STATUS: PRESENT / HISTORY 
3.DLAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC : 1 ITEMS 


DTC CAUSE TO SYSTEN ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
Check that hose between canister and tank is correctly connected and undamaged. 
Repair or replace as necessary and then, go to "Component Inspection" procedure. 
No M 
Fault is intermittent caused by ECM memory was not cleared after repair. 
Erase DTC and go to " Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 


2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 


3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 


EA = = 


Go to " Component Inspection " procedure 


COMPONENT INSPECTION 
1. IG "OFF" & connect scantool. 
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2. ENG "ON" and Race the accelerator pedal at idle and Monitor "FTPS" parameter is changing while PCSV is 
operating on the service data. 


Specification : Fuel Tank Pressure is O.K if pressure changes more than 0.2 while racing 
accelerator padal. 


1,11 CURRENT DATA 92765 


FUEL TANK PRESS SENSOR ON 
FUEL LEVEL SENSOR 

FUEL TANK PRESSURE 

FUEL LEVEL 


02 VYOLTAGE-B1S2 
02 VOLTAGE-B2S1 
02 VOLTAGE-B2S2 
VIS 1 OPERATION STATUS ON 


FIX | |SCRN| |FULL! |PART| |GRPH| [HELP| 


3. Does the FTPS change while racing the accelerator pedal at idle ? 
YES 
Fault is intermittent. Drive the vehicle to satisfy the enable condition then, go to "Verification of Vehicle Repair 
" procedure 
NO M 
Substitute with a known - good FTPS and check for proper operation. If the problem is corrected, replace 
FTPS and go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 

conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


EA = = = 


Go to the applicable troubleshooting procedure. 


Emission Control System > Troubleshooting > P0452 


COMPONENT LOCATION 
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FTPS 


GENERAL DESCRIPTION 

The evaporative emission control system prevents hydrocarbon vapors from escaping from the fuel tank into the 
atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. The 
Fuel Tank Pressure Sensor (FTPS) is an integral part of the evaporative monitoring system. The ECM monitors the 
FTPS signal to detect vacuum decay and excess vacuum. The FTPS measures the difference between the air 
pressure inside the fuel tank and outside air pressure to check the purge control solenoid valve operation and for 
leak detection in the evaporative emission control system by monitoring pressure and vacuum levels in the fuel tank 
during the purge control solenoid valve operating cycles. 


DTC DESCRIPTION 


Checking output signals of fuel tank pressure sensor under detecting condition, if the tank pressure is lower than 
threshold, ECM sets P0452. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 
2 driving cycle. 


DTC DETECTING CONDITION 


Detecting Condition 
DTC Strategy | ° Detects the signal short to low voltage 


Enable EN 
° Ignition ON e Poor connection 


e Open in Power Circuit 
Threshold a th oe 
alue e Raw Tank Pressure < 0.086V e Open or short to ground in signal Cirucit 
° Faulty FTPS 


MIL On E 


SPECIFICATION 
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Pressure(kPa) yoru 


SCHEMATIC DIAGRAM 


[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 
FIPS (F56) POM (6144-A) 


Terminal | Connectedto | Function | 
|1 | POMCI44-A (28) FTPS signal 


56 - Sensor power +5) 


| 2 | PCMC144-A(56) | Sensor power (+5) 
pa | Pomona 


[HARNESS CONNECTORS] 


MONITOR DTC STATUS 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 
(2) IG "ON". 
(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information fron 
DTCs menu 
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(4) Read "DTC Status" parameter. 


1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE 


x DTC TITLE 


1.MIL STATUS: ON / OFF 
2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC : 1 ITEMS 


DTC CAUSE TO SYSTEN ERROR : PXXXX 


(5) Is "Present" Fault displayed? 


YES 
Go to "Terminal and Connector inspection" procedure. 


| NO = = = 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 
contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Re] 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
| NO ne 
Go to " Power Circuit Inspection " procedure. 
POWER CIRCUIT INSPECTION 
1. IG "OFF" and disconnect FTPS connector. 
2. IG "ON" & ENG "OFF" 
3. Measure voltage between terminal 2 of FTPS harness connector and chassis ground. 


Specification : Approx. 5V 


1 FTPS Signal 
2. FTPS Power 
3. FTPS Ground 


Page 56 of 77 


4. Is the measured voltage within specification ? 


YES 
ReGo to "Signal Circuit Inspection" procedure. 


Repair open or short to ground in harness and go to "Verification of Vehicle Repair" procedure. 


SIGNAL CIRCUIT INSPECTION 


1. Check voltage 
(1) IG "OFF" and disconnect FTPS connector. 


(2) IG "ON" & ENG "OFF" 
(3) Measure voltage between terminal 1 of FTPS harness connector and chassis ground. 


Specification : Approx. 0V 


FTFS Signal 
2. FIPS Power 
3 FTPS Ground 


(4) Is the measured voltage within specification ? 


YES 
Go to "Check open in harness" as follows. 


Repair short to ground in harness and go to "Verification of Vehicle Repair" procedure. 


2. Check open in harness 
(1) IG "OFF" and disconnet FTPS and ECM connector. 


(2) Measure resistance between terminal 1 of FTPS harness connector and terminal 28 of ECM harness 


connector(C144-A). 


Specification : Approx. Below 1 Q 


FTPS Signa 
2 FIPS Power 
3, FTPS Ground 


Ps Gram te en SeQcoCoSeslees2es 
ive i 
LT a 
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(3) Is the measured resistance within specification ? 


YES 
Go to "Component Inspection" procedure. 


EA = = |] 


Repair open in harness and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check FTPS 
(1) IG "OFF" and connect scantool to DLC(Data Link Connector). 


(2) Monitor "FTPS" parameter on service data 
Specificaton : 


Pressure(kPa) Output Voltage(V) 


(3) Is the "FTPS" parameter on the service data O.K ? 


Go to "Check ECM" as follows. 


| NO = = | 


Substitute with a known - good FTPS and check for proper operation. If the problem is corrected, 
replace FTPS and go to "Verification of Vehicle Repair" procedure. 


2. Check ECM 
(1) IG "OFF" disconnect FTPS connector 


(2) Connect Scantool and IG "ON" & ENG "OFF" 
(3) Select simulation function on scantool. 


(4) Simulate voltage at terminal 1 of FTPS harness connector. 


F56 
AS 1. FTPS Signal 
£ L 2. FTPS Power 
SIMULATION OF VOLTAGE oog ji 3. FTPS Ground 


3.64 V 


í CH B ONLY ) 


[METR] (sink) [CLR | (FIX 
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(5) Does the signal value of FTP sensor change according to simulation voltage ? 
Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriorat 
damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure. 
(No 
Substitute with a known - good ECM and check for proper operation. If the problem is corrected, replace 
and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM.Before or after testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 


eS å O = y y O 


System performing to specification at this time. Clear the DTC 


EA = = © 


Go to the applicable troubleshooting procedure. 


Emission Control System > Troubleshooting > P0453 


COMPONENT LOCATION 


GENERAL DESCRIPTION 

The evaporative emission control system prevents hydrocarbon vapors from escaping from the fuel tank into the 
atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. The 
Fuel Tank Pressure Sensor (FTPS) is an integral part of the evaporative monitoring system. The ECM monitors the 
FTPS signal to detect vacuum decay and excess vacuum. The FTPS measures the difference between the air 
pressure inside the fuel tank and outside air pressure to check the purge control solenoid valve operation and for 
leak detection in the evaporative emission control system by monitoring pressure and vacuum levels in the fuel tank 


Page 59 of 77 
during the purge control solenoid valve operating cycles. 


DTC DESCRIPTION 

Checking output signals of fuel tank pressure sensor under detecting condition, if the tank pressure is higher than 
threthold, ECM sets P0453. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 
2 driving cycle. 


DTC DETECTING CONDITION 


DTC Strategy | ° Detects short to high voltage 


Enable + Ignition ON * Poor connection 
Conditions i 
e Short to battery in 


Threshold value | * Raw Tank Pressure > 4.915V signal Cirucit 
ee 
e Faulty ECM 


MIL On J 
SPECIFICATION 


Pressure(kPa) TORRE ) 


Se 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 
FTPS (F56) POM (0144-A) 


Terminal | __Connectedto | Function | 
PCM C144-A (28) FTPS signal 


56 - Sensor power 5V) 


| 2 | PCM C144-A (56) Sensor power (+5V) 
POM 144A (7) 


[HARNESS CONNECTORS] __ 


CIGOGTEIGOOOONOOOOOO 


F56 
FPS C144-A 
PCM 
MONITOR DTC STATUS 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 
(2) IG "ON". 
(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information fron 
DTCs menu 
(4) Read "DTC Status" parameter. 
| 1.4 DIAGNOSTIC TROUBLE CODES |  (PXXXX TITLE 


Pxxxx DTC TITLE 


1.MIL STATUS: ON / OFF 
2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC : 1 ITEMS 


DTC CAUSE TO SYSTEN ERROR : PXXXX 


(5) Is "Present" Fault displayed? 


YES 
Go to "Terminal and Connector inspection" procedure. 


| NO = = = 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 
contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rej 
procedure. 
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TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
| NO 
Go to " Ground Circuit Inspection " procedure. 
GROUND CIRCUIT INSPECTION 
1. IG "OFF" and disconnect FTPS connector and then turn the ignition ON. 
2. Measure voltage between terminal 2 of FTPS harness connector and chassis ground. 
3. Measure voltage between terminal 2 and 3 of FTPS harness connector. 


Specification : Voltage difference between Measurement "A" and "B" is below 200mV. 


1. TPS Signal 
2. FTPS Power 


3. FTPS Groung 


1. FTPS Signal 
2. FTPS Power 
3. FTPS Ground 


4. Is the measured voltage within specification ? 


YES 
Go to "Signal Circuit Inspection" procedure. 


| NO = = 


Repair contact reistance or open in harness and then go to "Verification of Vehicle Repair" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check voltage 
(1) IG "OFF" and disconnect FTPS connector. 


(2) IG "ON" & ENG "OFF" 


(3) Measure voltage between terminal 1 of FTPS harness connector and chassis ground. 


Specification : Approx. 0V 


Nal 
d 


2. FTPS Power 
3 FTPS Ground 


(4) Is the measured voltage within specification ? 
YES 
Go to "Component Inspection" procedure. 


| NO = = |] 


Go to "Check short to battery in harness" as follows. 


2. Check short to battery in harness 
(1) IG "OFF" and disconnet FTPS connector. 


(2) IG "ON" & ENG "OFF" 


(3) Measure resistance between terminals 2 and 1 of FTPS harness connector. 


Specification : Infinite 


(4) Is the measured resistance within specification ? 


EBA -= o ë 


Go to "Component Inspection" procedure. 


EA = = e] 


Repair short to battery in harness and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check FTPS 


(1) IG "OFF" and connect scantool to DLC(Data Link Connector). 


(2) Monitor "FTPS" parameter on service data 
Specificaton : 


Pressure(kPa) Output Voltage(V) 
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(3) Is the "FTPS" parameter on the service data O.K ? 


Go to "Check ECM" as follows. 


| NO = = = |] 


Substitute with a known - good FTPS and check for proper operation. If the problem is corrected, 


replace FTPS and go to "Verification of Vehicle Repair" procedure. 


2. Check ECM 
(1) IG "OFF" disconnect FTPS connector 


(2) Connect Scantool and IG "ON" & ENG "OFF" 


(3) Select simulation function on scantool. 


(4) Simulate voltage at terminal 1 of FTPS harness connector. 


1.5 SIMU-SCAN 


NAF 
MAP 


ETC SYSTEM VALUE 
TANK PRESS SNSR 


SIMULATION OF VOLTAGE 


3.64 Ų 


í CH B ONLY ) 


Pe i re 
[METR] (sink) [CLR | FIX _| 


Y 1, FTPS Signal 


f 2. FTPS Powar 
3. FTPS Ground 
OOQ) 


(5) Does the signal value of FTP sensor change according to simulation voltage ? 


Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriorat 
damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure. 


EA O ë = = 


Substitute with a known - good ECM and check for proper operation. If the problem is corrected, replace 


and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM.Before or after testing ECM on the vehicle, use this function before reusing the ECM 
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VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press FS(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 


eS āå O = y O 


System performing to specification at this time. Clear the DTC 


EA #8€=FSt 


Go to the applicable troubleshooting procedure. 


Emission Control System > Troubleshooting > P0454 


COMPONENT LOCATION 


GENERAL DESCRIPTION 

The evaporative emission control system prevents hydrocarbon vapors from escaping from the fuel tank into the 
atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. The 
Fuel Tank Pressure Sensor (FTPS) is an integral part of the evaporative monitoring system. The ECM monitors the 
FTPS signal to detect vacuum decay and excess vacuum. The FTPS measures the difference between the air 
pressure inside the fuel tank and outside air pressure to check the purge control solenoid valve operation and for 
leak detection in the evaporative emission control system by monitoring pressure and vacuum levels in the fuel tank 
during the purge control solenoid valve operating cycles. 


DTC DESCRIPTION 

Checking output signals from FTPS under detecting condition, if the FTPS indicates pressure momentarily increased 
more than 5.6 reading displaying on scantool, ECM sets P0454. MIL(Malfunction Indication Lamp) turns on when 
the malfunction lasts till consecutive 2 driving cycle. 


DTC DETECTING CONDITION 
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DTC Strategy e Monitors the fuel tank pressure 


e Engine Running 
Enable Conditions| ° Intake Air Temperature > -4°C( 24.8 °F) 
e No Faults Present 


e Tank Pressure > 5.6 reading displaying on + Poor Connection 
aas e Faulty FTPS 
DiagnosisTime e Continuous 

i (Within 10 sec.) 
MIL On ee 


SPECIFICATION 


Pressure(kPa) van ) 


SCHEMATIC DIAGRAM 


[CIRCUIT DIAGRAM] [CONNECTION INFORMATION| 

FTPS (F56) POM (0144-A) 
Terminal | Connectedto | Function | 
| 1 | POMCI44A (28) | FTPSsignal | 


56 - Sensor power !+5V) 


| 2 | PCMC144-A(56) | Sensor power (+5V) 
Pa [Fmc 


IOP CREORGCEPOOGOOOCeD 
GET Gp ES SENS) ATS GD Ee) ip Cr) EP 9 CY 


= 
F56 
FPS 


MONITOR DTC STATUS 
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1. Check DTC Status 


(1) Connect scantool to Data Link Connector(DLC). 
(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information fron 
DTCs menu 


4) Read "DTC Status" parameter. 
p 
1.1 DIAGNOSTIC TROUBLE CODES PXXXN TITLE 


< DTC TITLE 
1.MIL STATUS: ON / OFF 


2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC 


DTC CAUSE TO SYSTEM ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
YES 
Go to "Terminal and Connector Inspection" procedure. 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 


contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rey 
procedure 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 


2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 


3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 


NO O O = 


Go to " Component Inspection " procedure 


COMPONENT INSPECTION 
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1. Check FTPS 
(1) IG "OFF" and connect scantool to DLC(Data Link Connector). 


(2) Monitor "FTPS" parameter with acceleration on service data 
Specificaton : 


Pressure(kPa) Output Voltage(V) 


(3) Does the FTPS change while racing the accelerator pedal at idle ? 
Fault is intermittent. Drive the vehicle to satisfy the enable condition then, go to "Verification of Vehicle 
Repair " procedure. 
| NO ee 
Substitute with a known - good FTPS and check for proper operation. If the problem is corrected, 
replace FTPS and go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 


eS å O = y y O 


System performing to specification at this time. Clear the DTC 


EA = = 


Go to the applicable troubleshooting procedure. 


Emission Control System > Troubleshooting > P0455 


GENERAL DESCRIPTION 

The evaporative emission control system prevents hydrocarbon (HC) vapors from the fuel tank from escaping into 
the atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. 
The ECM controls the Purge Control Solenoid Valve (PCSV) to purge any collected vapors from the canister back 
to the engine for combustion. This valve is actuated by the purge control signal from the ECM and controls fuel 
vapor flow from the canister to the intake manifold. 


DTC DESCRIPTION 
Checking output signals from fuel tank pressure sensor under evap.system test, if fuel tank's vacuum is lower than 


prescribed threshold in ECM, ECM sets P0455 and then MIL(Malfunction Indication Lamp) turns on. 


DTC DETECTING CONDITION 
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DTC Strategy e Monitor the fuel tank's vacuum 


e 10 V < Battery voltage < 16 V 
e Barometric pressure > 72 kPa (0.72 bar) 
e Engine coolant temperature at startup - Intake air 
temperature at startup < 6.7°C(12 °F) 
EnableConditions | + Engine coolant temperature at startup: 4.5 ~ 


e Fuel Filler Cap missing 

e Leakage in each hose/fuel 
filler pipe 

e Leakage in CCV/ Canister/ 
Fuel tank 


35°C(40 ~ 95 °F) 

e Intake air temperature at startup: 4.5 ~ 35°C(40 ~ 
95 °F) 

e Fuel level: 15 ~ 85 % 


Threshold value e Fuel tank's vacuum < a prescribed threshold in ECM 
DiagnosisTime e One time during Evaporative system diagnosis 


MIL On Condition | ° 1 Driving cycle 


MONITOR SCANTOOL DATA 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS(INFO) to check DTC's information fron 
DTCs menu 


(4) Read "DTC Status" parameter. 
1.1 DIAGNOSTIC TROUBLE CODES 


1.MIL STATUS: ON / OFF 
2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC 


DTC CAUSE TO SYSTEM ERROR : PXXXX 


(5) Is "Present" Fault displayed? 


Check the Fuel Filler Cap is installed. If not, after closing it, go to "Evap.Leakage Test" as indicated below ` 
scan tool. 


NO 


Go to "Evap.Leakage Test" as indicated below with scan tool. 
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2. Evap. Leakage Test 


(1) Cool the vehicle down for about two hours to prevent misdiagnosis. 
(2) Install scan tool and IG "ON" and then clear DTC. 

(3) Select and press "EVAP.LEAKAGE TEST" mode in the scan tool. 
(4) Check if the vehicle is under test conditions as indicated below [Fig 1]. 
(5) If OK, Start engine and restart Evap.Leakage Test again[Fig 2]. 


1.7 EUVAP. LEAKAGE TEST 


1.7 EVAP.LEAKAGE TEST 


TEST CONDITION TEST CONDITION 
IG SW:ON, ENG: STOPPED 
NO TROUBLE CODE 
FUEL LEVEL 5 % ~ 85 Žž 
ECT BELOW 185°C 


1. PLEASE RESTART EVAP LEAK TEST 


ee he 


2. START ENGINE 


CIF TURN OFF, RESTART THIS FUNC. ) 


PRESS CENTER] TO CONTINUE ? PRESS [ENTER] TO CONTINUE ? 


(6) Is the same DTC set after the Evap.leakage test with scan tool ? 
YES 
Go to "System Inspection" procedure. 


EA = = = 


Fault is intermittent caused by the fuel cap missing and go to "Verification of vehicle Repair" procedure. 


SYSTEM INSPECTION 
1. Check Fuel Filler Cap 
(1) Check the Fuel Filler Cap is installed and properly tightened. 
(2) Check if the Fuel Filler Cap seal is missing or damaged. 
(3) Is the Fuel Filler Cap OK? 
YES 
Go to "Check vapor hoses for leakage in fuel system" as indicated below 
Replace the Fuel Filler Cap and go to "Verification of Vehicle Repair" procedure. 


2. Check vapor hoses for leakage in fuel system 
(1) Check vapor hoses between the following components for leakage: 
A. Intake manifoled ~ Purge control solenoid valve (PCSV) 
B. Purge control solenoid valve (PCSV) ~ Canister 
C. Canister ~ Canister close valve (CCV) 
D. Canister ~ fuel tank 


(2) Does a leak exist? 
YES 
Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Go to "Check fuel filler pipe for crack or leakage" as indicated below 
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3. Check fuel filler pipe for crack or leakage 


(1) Check that there is crack or leakage in fuel filler pipe 
(2) Is there any crack or leakage ? 
YES 
Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure. 


EA ë ë = 


Go to "Component inspection" procedure. 


COMPONENT INSPECTION 
1. Check CCV for leakage 
(1) Disconnect the hose leading from the CCV to Canister at CCV. 
(2) Visually Check any tear of the hose leading from the CCV to Canister 


(3) When the CCV operates, apply a vacuum at the nipple and verify that the CCV holds vacuum. 
(4) Does a leak exist? 
YES 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


EA ë = | 


Go to "Check Canister for leakage" as indicated below 
2. Check Canister for leakage 
(1) Disconnect the hose leading from the CCV to Canister at Canister. 


(2) When the other nipples are plugged, apply a vacuum at the vent nipple and verify that the Canister holds 
vacuum. 


(3) Does a leak exist? 
YES 


Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


Go to "Check fuel tank for leakage" as indicated below 


3. Check fuel tank for leakage 
(1) Check fuel tank for crack or leakage. 
(2) Does a leak exist? 
YES 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


Carefully perform this troubleshooting procedure all over again from the beginning. 


VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press FS(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
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4. Is "History (Not Present)" fault displayed? 


YES 
System performing to specification at this time. Clear the DTC 


EA = = = 


Go to the applicable troubleshooting procedure. 


Emission Control System > Troubleshooting > P0456 


GENERAL DESCRIPTION 

The evaporative emission control system prevents hydrocarbon (HC) vapors from the fuel tank from escaping into 
the atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. 
The ECM controls the Purge Control Solenoid Valve (PCSV) to purge any collected vapors from the canister back 
to the engine for combustion. This valve is actuated by the purge control signal from the ECM and controls fuel 
vapor flow from the canister to the intake manifold. 


DTC DESCRIPTION 


Checking output signals from fuel tank pressure sensor under evap.system test, if fuel tank's vacuum decay slope is 
higher than prescribed threshold in ECM, ECM sets P0456 and then MIL(Malfunction Indication Lamp) turns on. 


DTC DETECTING CONDITION 


DTC Strategy e Monitor the vacuum decay slope 


e 10 V < Battery voltage < 16 V 

e Barometric pressure > 72 kPa (0.72 bar) 

e Engine coolant temperature at startup - Intake air 
temperature at startup < 6.7°C(12 °F) 

EnableConditions | + Engine coolant temperature at startup: 4.5 ~ 

35°C(40 ~ 95 °F) 

e Intake air temperature at startup: 4.5 ~ 35°C(40 ~ 
95 °F) 

e Fuel level: 15 ~ 85 % 


Threshold value e r decay slope > a prescribed threshold in 


e One time during Evaporative system diagnosis 
MIL On Condition | ° 1 Driving cycle 


e Leakage in each hose/fuel 


filler pipe 
e Leakage in CCV/ Canister/ 
Fuel tank /Fuel Filler Cap 


MONITOR SCANTOOL DATA 
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1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 
(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information fron 
DTCs menu 


(4) Read "DTC Status" parameter. 


1.1 DIAGNOSTIC TROUBLE CODES 


Pxxxx DIC TITLE 
1.MIL STATUS: ON / OFF 


2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC : 1 ITEMS 


DTC CAUSE TO SYSTEM ERROR : PXXXX 
(5) Is "Present" Fault displayed? 
YES 
Go to "System Inspection" procedure. 
NO D 
Go to "Evap.Leakage Test" as indicated below with scan tool. 
2. Evap. Leakage Test 
(1) Cool the vehicle down for about two hours to prevent misdiagnosis. 
(2) Install scan tool and IG "ON" and then clear DTC. 
(3) Select and press "EVAP.LEAKAGE TEST" mode in the scan tool. 
(4) Check if the vehicle is under test conditions as indicated below [Fig 1]. 
(5) If OK, Start engine and restart Evap.Leakage Test again[Fig 2]. 


1.7 EVAP.LEAKAGE TEST 1.7 EVAP.LEAKAGE TEST 


TEST CONDITION TEST CONDITION 
. IG SW:ON, ENG: STOPPED 
. NO TROUBLE CODE 
. FUEL LEVEL 5 % ~ 85 % 
. ECT BELOW 185°C 


NARS: 


i. PLEASE RESTART EVAP LEAK TEST 


2. START ENGINE 


CIF TURN OFF, RESTART THIS FUNC. ) 


PRESS CENTER] TO CONTINUE ? 


PRESS [ENTER] TO CONTINUE ? 
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(6) Is the same DTC set after the Evap.leakage test with scan tool ? 


YES 
Go to "System Inspection" procedure. 


NO = = 


Repeat "Evap.leakage test" with scan tool after cool the vehicle down sufficiently. If the same DTC isn't dis} 
after the test, it was intermittent fault. Go to "Verification of vehicle Repair" procedure. 


SYSTEM INSPECTION 

1. Check Fuel Filler Cap 
(1) Check the Fuel Filler Cap is installed and properly tightened. 
(2) Check if the Fuel Filler Cap seal is missing or damaged. 
(3) Is the Fuel Filler Cap OK? 


YES 
Go to "Check vapor hoses for leakage in fuel system" as indicated below 


NO = = |] 


Replace the Fuel Filler Cap and go to "Verification of Vehicle Repair" procedure. 


2. Check vapor hoses for leakage in fuel system 
(1) Check vapor hoses between the following components for leakage: 
A. Intake manifoled ~ Purge control solenoid valve (PCSV) 
B. Purge control solenoid valve (PCSV) ~ Canister 
C. Canister ~ Canister close valve (CCV) 
D. Canister ~ fuel tank 


(2) Does a leak exist? 


YES 
Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure. 


EA = = 


Go to "Check fuel filler pipe for crack or leakage" as indicated below 


3. Check fuel filler pipe for crack or leakage 
(1) Check that there is crack or leakage in fuel filler pipe 


(2) Is there any crack or leakage ? 


YES 
Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure. 


EA = = |] 


Go to "Component inspection" procedure. 


COMPONENT INSPECTION 
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1. Check CCV for leakage 
(1) Disconnect the hose leading from the CCV to Canister at CCV. 


(2) Visually Check any tear of the hose leading from the CCV to Canister 
(3) When the CCV operates, apply a vacuum at the nipple and verify that the CCV holds vacuum. 
(4) Does a leak exist? 
YES 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


ee 


Go to "Check Canister for leakage" as indicated below 


2. Check Canister for leakage 
(1) Disconnect the hose leading from the CCV to Canister at Canister. 
(2) When the other nipples are plugged, apply a vacuum at the vent nipple and verify that the Canister holds 
vacuum. 


(3) Does a leak exist? 
YES 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


EA ë = 


Go to "Check fuel tank for leakage" as indicated below 


3. Check fuel tank for leakage 
(1) Check fuel tank for crack or leakage. 


(2) Does a leak exist? 
YES 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


EA °° °°» 


Carefully perform this troubleshooting procedure all over again from the beginning. 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 

conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


| NO = = 


Go to the applicable troubleshooting procedure. 


Emission Control System > Troubleshooting > P2422 


GENERAL DESCRIPTION 

The evaporative emission control system prevents hydrocarbon (HC) vapors from the fuel tank from escaping into 
the atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. 
The PCM controls the Purge Control Solenoid Valve (PCSV) to purge any collected vapors from the canister back 
to the engine for combustion. This valve is actuated by the purge control signal from the PCM and controls fuel 
vapor flow from the canister to the intake manifold. 
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DTC DESCRIPTION 


Checking output signals from fuel tank pressure sensor at purging, if fuel tank's vacuum is higher than prescribed 
threshold in ECM, ECM sets P2422. 


DTC DETECTING CONDITION 


DTC Strategy e Monitor the fuel tank's vacuum 


e 10 V < Battery voltage < 16 V 
e Barometric pressure > 72 kPa (0.72 bar) 
e Engine coolant temperature at startup - Intake air 
temperature at startup < 6.7°C(12 °F) 
EnableConditions | * Engine coolant temperature at startup: 4.5 ~ 
35°C(40 ~ 95 °F) 


e Faulty Canister Close Valve 


e Intake air temperature at startup: 4.5 ~ 35°C(40 ~ Clogging of canister air filter 


95 °F) 
e Fuel level: 15 ~ 85 % 


e Fuel tank's vacuum at purging > a prescribed 
Threshold value threshold in ECM 


MIL On Condition | ° 2 Driving Cycles 


MONITOR DTC STATUS 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS5(INFO) to check DTC's information fron 
DTCs menu 


(4) Read "DTC Status" parameter. 
1.1 DIAGNOSTIC TROUBLE CODES 


1.MIL STATUS: ON / OFF 
2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC : 1 ITEMS 


DTC CAUSE TO SYSTEN ERROR : PXXXX 
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(5) Is "Present" Fault displayed? 


YES 
Go to "Component Inspection" procedure. 


| NO = = = | 


Go to "Evap.Leakage Test" as indicated below with scan tool. 


2. Evap. Leakage Test 
(1) Cool the vehicle down for about two hours to prevent misdiagnosis. 


(2) Install scan tool and IG "ON" and then clear DTC. 

(3) Select and press "EVAP.LEAKAGE TEST" mode in the scan tool. 
(4) Check if the vehicle is under test conditions as indicated below [Fig 1]. 
(5) If OK, Start engine and restart Evap.Leakage Test again[Fig 2]. 


1.7 EVAP.LEAKAGE TEST 


1.7 EVAP.LEAKAGE TEST 


TEST CONDITION TEST CONDITION 
IG SW:ON, ENG: STOPPED 
NO TROUBLE CODE 
FUEL LEVEL 5 % ~ 85 % 
ECT BELOW 105°C 


SLi ; npp D 


i. PLEASE RESTART EVAP LEAK TEST 


2. START ENGINE 


* SNP 


CIF TURN OFF, RESTART THIS FUNC. ) 


PRESS CENTER] TO CONTINUE ¢ PRESS [ENTER] TO CONTINUE ? 


Is the same DTC set after the Evap.leakage test with scan tool ? 
YES 
Go to "Component Inspection" procedure. 


EA °°» © 


Repeat "Evap.leakage test" with scan tool after cool the vehicle down sufficiently. If the same DTC isn't dis} 
after the test, it was intermittent fault. Go to "Verification of vehicle Repair" procedure. 


COMPONENT INSPECTION 
1. Check Canister air filter and CCV 

(1) Check air filter colgging condition. 

(2) Check duck between air filter and CCV for clogging condition. 

(3) Check that Canister is deformed or clogged by foreign materials. 

(4) Has a problem been found ? 

YES 
Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Carefully perform this troubleshooting procedure all over again from the beginning. 


VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
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2. Press FS(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 


_ aie) 


System performing to specification at this time. Clear the DTC 


| NO = = 


Go to the applicable troubleshooting procedure. 
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SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 
REMOVAL 


1. Turn ignition switch off and disconnect the battery (-) cable from the battery. 
2. Disconnect the accelerator position sensor connector (A). 


3. Unfasten the mounting bolt/nuts (B) and remove the accelerator pedal from the vehicle. 
INSTALLATION 


1. Install the accelerator pedal in according to the reverse order of "REMOVAL" procedure. 


Accelerator pedal mounting nuts: 7.8 ~ 11.8N-m (0.8 ~ 1.2kgf:m, 5.8 ~ 8.71bf ft) 
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SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 


INSPECTION 
FUNCTION AND OPERATION PRINCIPLE 


= 
= 
p 
k=} 
> 
5 
= 
© 


# 
Pegal Stroke 
e—a 


Stroke (mm) 


Accelerator Position Sensor (APS) is installed on the accelerator pedal module and detects the rotation angle of the 
accelerator pedal. The APS is one of the most important sensors in engine control system, so it consists of the two 
sensors which adapt individual sensor power and ground line. The second sensor monitors the first sensor and its 
output voltage is half of the first one. If the ratio of the sensor 1 and 2 is out of the range (approximately 1/2), the 
diagnostic system judges that it is abnormal. 

SPECIFICATION 


Output Voltage (V) [Vref = 
Pedal Position 5. ae eee 


"a ~0.8 = ~ 0.48 
38~44 | 1.75~235 


Item Sensor Resistance 


0.7 ~ 1.3kQ at 20°C 
APS1 (68°F) 

1.4 ~ 2.6kQ at 20°C 
APS2 (68°F) 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 
APS (M57) ECM (0 144-A) 


| _Connectedto |  Funtion | 
- Sensor Power (+5V) ECM C144-A {49} APS 2 Signal 
EOM GTASA (54 rai 
AA 
ECM C144-A (57) APS 2 Sensor Power (+5V) 
ECM C144-A (55) APS 1 Ground 
57 - Sansor Fower (45V) ECM C144-A (59) APS 1 Sensor Power (+5V) 


- APS 2 Signal 


- GND 


COMPONENT INSPECTION 


1. Connect a scan tool to the Diagnosis Link Connector (DLC). 
2. Start engine and check output voltages of APS 1 and 2 at C.T and W.O.T. 


Specification: Refer to SPECIFICATION. 


3. Turn ignition switch OFF and disconnect the scantool from the DLC. 
4. Disconnect APS connector and measure resistance between APS terminals 5 and 6 (APS 1). 


Specification: Refer to SPECIFICATION. 
5. Disconnect APS connector and measure resistance between APS terminals 3 and 4 (APS 2). 


Specification: Refer to SPECIFICATION. 
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SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 
INSPECTION 


FUNCTION AND OPERATION PRINCIPLE 

Camshaft Position Sensor (CMPS) is a hall sensor and detects the camshaft position by using a hall element. It is 
related with Crankshaft Position Sensor (CKPS) and detects the piston position of each cylinder which the CKPS 
can't detect. The two CMPS are installed on engine head cover of bank 1 and 2 and uses a target wheel installed on 
the camshaft. This sensor has a hall-effect IC which output voltage changes when magnetic field is made on the IC 
with current flow. So the sequential injection of the 6 cylinders is impossible without CMPS signal. 


Housing 


Z O-Ring (Outside) 
f 


y 


L 4 


SPECIFICATION 


Output Voltage High : 5.0V 


(V) Low :0~0.7V 
Air Gap (mm) 0.5 ~ 1.5 


WAVEFORM 
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GN) 2.0 v HS GE 2.0v 


2.7 V MAX: 5.2 U IN:- 88., 1nU AVE: 3.6 V MAX: 5.3 y 
1.2 V HAR: 4.3 U IN:- 1.9 U AVE: 1.2 V MAR: 4.2 U 


SCHEMATIC DIAGRAM 


[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 
CMFS [BANK 1] EUM (0144-8) CMPS [BANK 1] 


(106-1) 
-GND EOM C144-B (2) 
A ET Pow C1448 (18) 
i ECM C1 (25) | CMPS [Bank 1} signal 


CMPS [BANK 2] 
[Terminal | Connectedto | _ Funtion | 
ee | 1 | ECMC144-8 (15) | Sensor Power (+5V) 
[2 | conor 
- CMPS [Bank 2] Signal | 3 | ECMC144-8 (24) | CMPS [Bank 2] signal 


- Sensor Power (+5V) 


» Sensor Power (+5) 


PBGISSCHAOHGIOOGHGSIOSr 
BOBBUBE OOOO SSHSES , 


CMPS [BANK 4] CMPS [BANK 2] 


COMPONENT INSPECTION 
1. Check signal waveform of CMPS and CKPS using a scantool. 


Specification: Refer to "WAVE FORM" 
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SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 


COMPONENT LOCATION 


25181915 


31 16 


1. ECM (Engine Control Module) . ETC Module [Throttle Positior Sersor (TPS) + ETC Motor] 
2. Mass Air Flow Sensor (MAFS) . CVVT Oil Control Valve (OCV) [Bank 1] 
3. Intase Air Temperature Sensor (LATS) . CYVT Oil Control Valve (OCV) [Bank 2] 
4, Maniicld Absolute Pressure Sensor (MAPS) . CVVT Dil Temperature Sensor (OTS) 
5. Engine Coolant Temperatue Sensor (ECTS) . Purge Control Scleno d Valve (PCSV) 
6. Camsha‘t Position Sensor (CMPS) [Bank 1] . Varian e Intake Solenoid (VIS) Valve 
7, Camsha't Postien Sensor (CMPS) [Bank 2] . Fuel Pump Relay 
8. Crankshat Pos tion Sensor (CKPS} . Main Relay 
9. Heated Oxygen Sensor (HO2S) [Bank 1 / Sensor 1] . ignition Coil 

. Heated Oxygen Sensor (HO2S) [Bank 1 / Sensor 2] . AVG Pressure Tansd.icer (APT) 

. Heated Oxygen Sensor (HO2S) [Bank 2 / Sensor 1] . Wheel Speed Sensor (WSS) 

. Heated Oxygen Sensor (HO2S) [Bank 2 / Sensor 2] . Fuel Tank Pressure Sensor (FTPS) 

. Knock Sensor (KS) [Bank 1] . Fuel Level Sensor(FLS) 

. Knock Se scr (KS) [Bank 2] . Canister Close Valve (CCV) 

. Injector . Data Link Connector (DLC) 
16. Acce erator Position Sensor (APS) _ Multi-Purpose Check Connector 


; 2. Mass Air Flow Sensor (MAFS) 
ECK Enp met oipo) 3. Intake Air Temperature Sensor (IATS) 
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MAFS à ATS 


4. Manifold Absolute Pressure Sensor (MAPS) 
17. ETC Module [Throttle Position Sensor (TPS) + ETC | 5. Engine Coolant Temperature Sensor (ECTS) 
Motor] 


ETC Movu e 


Da HOZS (Bank 1/Sersor 2) 


J g 


\ 


HOES (Dank 1/Sersor 1) 


11. Heated Oxygen Sensor (HO2S) [Bank 2 / Sensor 1] | 12. Heated Oxygen Sensor (HO2S) [Bank 2 / Sensor 2] 
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yj 


a 


Knock Sensor (Bank 1) 
as Knock Sensor (Bank 2) 


15. Injector 
25. Ignition Coil 


Injector (Bank 2}  ingtion Cell (Bank 2: 


20. CVVT Oil Temperature Sensor (OTS) 21. Purge Control Solenoid Valve (PCSV) 
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Fuel Pump Rolay \ 


VIS Valve pe 
2 
Main Relay 


26. A/C Pressure Transducer (APT) 27. Wheel Speed Sensor (WSS) 


31. Cansister Close Valve (CCV) re 
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SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 


INSPECTION 


FUNCTION AND OPERATION PRINCIPLE 

Crankshaft Position Sensor (CKPS) detects the crankshaft position and is one of the most important sensors of the 
engine control system. If there is no CKPS signal input, fuel is not supplied and the main relay does not operates. 
That is, vehicle can't run without CKPS signal. This sensor is installed on transaxle housing and generates alternating 
current by magnetic flux field which is made by the sensor and the target wheel when the engine rotates. The target 
wheel consists of 58 slots and 2 missing slots on 360 CA (Crank Angle). 


AS H 


p a 
yy an 


Sensor 


SPECIFICATION 


630 ~ 770Q at 20°C 
(68°F) 


Air Gap (mm) 0.5 ~ 1.5 


WAVEFORM 


Coil Resistance (Q) 
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FR OW) 2.6 v GE 2.a v 
IN:-308. 2nV AVE: 2.7 V MAR: rs Pp a | IN:- 88, 1nY AVE: 3.6 V MAR: 5.3 V 
IN:- 1.8 U AVE: 1.2 V HAX: 4.3 U IN:- 1.9 U AUE: 1.2 V HAR: 4.2 U 


ee ee A NNE re a iil HISI EEE E 
TIAJ [zoon] [curs] CD | | MENU | HOLD CURS) Tec] [MENU 
SCHEMATIC DIAGRAM 


[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 
CKPS (C128) ECM (034 68-63) E 


Terminal | € l i 

ST ERPS HIGH] || 4 | comc144-6 (41) | CKPS [LOW] Signal 
| 2 | ECMC144B (21) | CKPS [HIGH] Signal 

41 - CKPS [LOW] 


COMPONENT INSPECTION 
1. Check signal waveform of CMPS and CKPS using a scantool. 


Specification: Refer to "WAVE FORM" 
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SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 


INSPECTION 


FUNCTION AND OPERATION PRINCIPLE 
Continuously Variable Valve Timing (CVVT) system controls valve overlap with forcibly activating the camshaft and 
adjusts EGR (Exhaust Gas Recirculation) amount. It decreases exhaust gas (NOx, HC) and improves fuel economy, 
idle state, torque in low speed and power in high speed. This system uses engine oil pressure and consists of the two 
CVVT Oil Control Valve (OCV) in each bank which supplies oil to cam phaser according to PWM (Pulse With 
Modulator) signal of the PCM, a CVVT Oil Temperature Sensor (OTS) which detects the oil temperature and a 
cam phaser which is installed on the end of the camshaft and converts camshaft phase. The oil getting out of the 
CVVT oil control valve flows into the cam phaser and rotates the rotor inside cam phaser. At this time, the camshaft 
rotates with the rotor and the cam phase is changed. 

1. When camshaft rotates engine rotation-wise: Intake-Advance / Exhaust-Retard 

2. When camshaft rotates counter engine rotation-wise: Intake- Retard / Exhaust- Advance 


Connector 


- Bank 1: GREY 
- Bank 2: BLACK 


SPECIFICATION 


Coil Resistance 
(Q) 


6.7 ~ 7.7Q at 20°C (68°F) 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 
OCV [BANK 1] ECM (0144-8) OCV [BANK 1] 
(C156-1) 


> n 
62 - OCV [Bank 1] | e | Main Relay Battery Voltage (B+) 
contre! 
1 | 2 | ECMG144-B (62) | OCV [Bank 1) contro! 
Main Relay 


OCV [BANK 2] 
(C1562) OCV [BANK 2] 


H51 - OCV [Bank 2) 


camal fisi Main Relay Battery Voltage (B+) 
Main Relay re ECM C144-B (61) | OCV [Bank 2] control 


[HARNESS CONNECTORS] 


ERRER EPCOOCGOGO8 HG 


"ClO EL OIO: ei 
-E n] 

EGEE EEEE E ETENEE EIER) 

PIII NIECE 


C156-1 C156-2 


OCV [Bank 1] OCV [Bank 2] 


COMPONENT INSPECTION 

1. Turn ignition switch OFF. 

2. Disconnect OCV connector. 

3. Measure resistance between OCV terminals 1 and 2. 
4. Check that the resistance is within the specification. 


Specification: Refer to SPECIFICATION. 


INSTALLATION 


If the OCVs are installed incorrectly, the vehicle may be damaged. 
So when installing them, pay attention to its connector color (Components and harness side). 


[Bank and its color] 


side 


Bank 1 
Bank 2 (LD 


Page 3 of 3 


Page 1 of 2 


SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 
INSPECTION 


FUNCTION AND OPERATION PRINCIPLE 
Continuously Variable Valve Timing (CVVT) system controls valve overlap by forcibly activating the camshaft and 
adjusts EGR (Exhaust Gas Recirculation) amount. It decreases exhaust gas (NOx, HC) and improves fuel economy, 
idle state, torque in low speed and power in high speed. This system uses engine oil pressure and consists of the two 
CVVT Oil Control Valves (OCV) in each bank which supplies oil to cam phaser according to PWM (Pulse With 
Modulation) signal of the PCM, a CVVT Oil Temperature Sensor (OTS) which detects the oil temperature and a 
cam phaser which is installed on the end of the camshaft and converts camshaft phase. The oil getting out of the 
CVVT oil control valve flows into the cam phaser and rotates the rotor inside camphaser. At this time, the camshaft 
rotates with the rotor and the cam phase is changed. 

1. When camshaft rotates engine rotation-wise: Intake-Advance / Exhaust-Retard 

2. When camshaft rotates counter engine rotation-wise: Intake- Retard / Exhaust- Advance 


$~ Packing (Rutsber) 


Rody 


Thermister 


SPECIFICATION 


= 
Resistance(k 


so [ie] 0290 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 
OTS (6135) ECM (C144-B ) 
2 [Terminal | Connected to | Fumon | 


[3-00 a | CEM craa-3 a) OTS Signal 
1 | 2 | ECM cra4-B (34) 
=} [4 - OTS Signal 


RITTABVOVOS 9000905080 
Ae eIMeIeMeNes 


COMPONENT INSPECTION 
1. Turn ignition switch OFF. 
2. Disconnect OTS connector. 


3. Remove the OTS. 


4. After immersing the thermistor of the sensor into water (or engine coolant), measure resistance between OTS 
terminals | and 2. 
5. Check that the resistance is within the specification. 


Specification: Refer to SPECIFICATION. 
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OBD-II REVIEW 

1. OVERVIEW 

The California Air Resources Board (CARB) began regulation of On Board Diagnostics (OBD) for vehicles sold in 
california beginning with the 1988 model year. The first phase, OBD-I, required monitoring of the fuel metering 
system, Exhust Gas Recirculation (EGR) system and additional emission related components. The Malfunction 
Indicator Lamp (MIL) was required to light and alert the driver of the fault and the need for repair of the emission 
control system. Associated with the MIL was a fault code or Diagnostic Trouble Code (DTC) idenfying the specific 
area of the fault. 

The OBD system was proposed by CARB to improve air quality by identifying vehicle exceeding emission 
standards. Passage of the Federal Clean Air Act Amendments in 1990 has also prompted the Environmental 
Protection Agency (EPA) to develop On Board Diagnostic requirements. CARB OBD-II regulations were followed 
until 1999 when the federal regulations were used. 

The OBD-II system meets government regulations by monitoring the emission control system. When a system or 
component exceeds emission threshold or a component operates outside tolerance, a DTC will be stored and the 
MIL illuminated. 

The diagnostic executive is a computer program in the Engine Control Module (ECM) or PowertrainControl Module 
(PCM) that coordinates the OBD-II self-monitoring system. This program controls all the monitors and interactions, 
DTC and MIL operation, freeze frame data and scan tool interface. 

Freeze frame data describes stored engine conditions, such as state of the engine, state of fuel control, spark, RPM, 
load and warm status at the point the first fault is detected. Previously stored conditions will be replaced only if a fuel 
or misfire fault is detected. This data is accessible with the scan tool to assist in repairing the vehicle. 

The center of the OBD-II system is a microprocessor called the Engine Control Module (ECM) or Powertrain 
Control Module(PCM). 

The ECM or PCM receives input from sensors and other electronic components (switches, relays, and others) based 
on information received and programmed into its memory (keep alive random access memory, and others), the ECM 
or PCM generates output signals to control various relays, solenoids and actuators. 

2. CONFIGURATION OF HARDWARE AND RELATED TERMS 


ECM/PCM 


| 
l PxxXxxCode 


DIAGNOSIS 
LINK CONNECTOR (DLC) 
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ECM/PCM 


Transistor :—<—<——ik. ft  « 


Light ON Light OFF Light ON 


The Malfunction Indicator Lamp (MIL) is connected between ECM or PCM-terminal Malfunction Indicator Lamp 
and battery supply (open collector amplifier). 
In most cars, the MIL will be installed in the instrument panel. The lamp amplifier can not be damaged by a short 
circuit. 
Lamps with a power dissipation much greater than total dissipation of the MIL and lamp in the tester may cause a 
fault indication. 

At ignition ON and engine revolution (RPM)< MIN. RPM, the MIL is switched ON for an optical check by the 
driver. 
When the ECM or PCM detects a malfunction related emission during the first driving cycle, the DTC and engine 
data are stored in the freeze frame memory. The MIL is illuminated only when the ECM or PCM detects the same 
malfunction related to the DTC in two consecutive driving cycles. 
e Misfire and Fuel System Malfunctions: 
For misfire or fuel system malfunctions, the MIL may be eliminated if the same fault does not reoccur during 
monitoring in three subsequent sequential driving cycles in which conditions are similar to those under which the 
malfunction was first detected. 
e All Other Malfunctions: 
For all other faults, the MIL may be extinguished after three subsequent sequential driving cycles during which the 
monitoring system responsible for illuminating the MIL functions without detecting the malfunction and if no other 
malfunction has been identified that would independently illuminate the MIL according to the requirements outlined 
above. 
The diagnostic system may erase a fault code if the same fault is not re-registered in at least 40 engine warm-up 
cycles, and the MIL is not illuminated for that fault code. 

e Bidirectional line 
e K-Line is defined as the line which provides information in a serial digital form from ECM or PCM to the 
diagnostic tester. K-Line is used bidirectionally, in which case it may carry commands or data from the diagnostic 
tester to the ECM or PCM. K-Line is also used to initialize the serial communication. 

A driving cycle consists of engine start up, and engine shut off. 
A warm-up cycle means sufficient vehicle operation such that the engine coolant temperature has risen by at least 40 
degrees Fahrenheit from engine starting and reaches a minimum temperature of at least 160 degrees Fahrenheit. 
A trip means vehicle operation (following an engine-off period) of duration and driving mode such that all 
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components and systems are monitored at least once by the diagnostic system except catalyst efficiency or 
evaporative system monitoring when a steady-speed check is used, subject to the limitation that the manufacturer- 
defined trip monitoring conditions shall all be encountered at least once during the first engine start portion of the 
applicable FTP cycle. 

e Diagnostic Trouble Code (SAE J2012) 
e DTCs used in OBD-II vehicles will begin with a letter and are followed by four numbers. 
The letter of the beginning of the DTC identifies the function of the monitored device that has failed. A "P" indicates a 
powertrain device, "C" indicates a chassis device. "B" is for body device and "U" indicates a network or data link 
code. The first number indicates if the code is generic (common to all manufacturers) or if it is manufacturer specific. 
A "0" & "2" indicates generic, "1" indicates manufacturer-specific. The second number indicates the system that is 
affected with a number between | and 7. 
The following is a list showing what numbers are assigned to each system. 
1. Fuel and air metering 
2. Fuel and air metering(injector circuit malfunction only) 
3. Ignition system or misfire 
4. Auxiliary emission controls 
5. Vehicle speed controls and idle control system 
6. Computer output circuits 
7. Transmission 
The last two numbers of the DTC indicates the component or section of the system where the fault is located. 
When a freeze frame event is triggered by an emission related DTC, the ECM or PCM stores various vehicle 
information as it existed the moment the fault ocurred. The DTC number along with the engine data can be useful in 
aiding a technician in locating the cause of the fault. Once the data from the 1st driving cycle DTC ocurrence is stored 
in the freeze frame memory, it will remain there even when the fault ocurrs again (2nd driving cycle) and the MIL is 
illuminated. 
e Freeze Frame List 
1) Calculated Load Value 
2) Engine RPM 
3) Fuel Trim 
4) Fuel Pressure (if available) 
5) Vehicle Speed (if available) 
6) Coolant Temperature 
7) Intake Manifold Pressure (if available) 
8) Closed-or Open-loop operation 
9) Fault code 
3. OBD-II SYSTEM READINESS TESTS 
The catalyst efficiency monitor is a self-test strategy within the ECM or PCM that uses the downstream Heated 
Oxygen Sensor (HO2S) to determine when a catalyst has fallen below the minimum level of effectiveness in its ability 
to control exhaust emission. 
Misfire is defined as the lack of proper combustion in the cylinder due to the absence of spark, poor fuel metering, or 
poor compression. Any combustion that does not occur within the cylinder at the proper time is also a misfire. The 
misfire detection monitor detects fuel, ignition or mechanically induced misfires. The intent is to protect the catalyst 
from permanent damage and to alert the customer of an emission failure or an inspection maintenance failure by 
illuminating the MIL . When a misfire is detected, special software called freeze frame data is enabled. The freeze 
frame data captures the operational state of the vehicle when a fault is detected from misfire detection monitor 
strategy. 
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The fuel system monitor is a self-test strategy within the ECM or PCM that monitors the adaptive fuel table The fuel 
control system uses the adaptive fuel table to compensate for normal variability of the fuel system components caused 
by wear or aging. During normal vehicle operation, if the fuel system appears biased lean or rich, the adaptive value 
table will shift the fuel delivery calculations to remove bias. 
The cooling system monitoring is a self-test strategy within the ECM or PCM that monitors ECTS (Engine Coolant 
Temperature Sensor) and thermostat about circuit continuity, output range, rationality faults. 
OBD-II regulations require monitoring of the upstream Heated O2 Sensor (H2OS) to detect if the deterioration of 
the sensor has exceeded thresholds. An additional HO2S is located downstream of the Warm-Up Three Way 
Catalytic Converter (WU-TWC) to determine the efficiency of the catalyst. 
Although the downstream H2OS is similar to the type used for fuel control, it functions differently. The downstream 
HOZ2S is monitored to determine if a voltage is generated. That voltage is compared to a calibrated acceptable range. 
The EVAP. monitoring is a self-test strategy within the ECM or PCM that tests the integrity of the EVAP. system. 
The complete evaporative system detects a leak or leaks that cumulatively are greater than or equal to a leak caused 
by a 0.040 inch and 0.020 inch diameter orifice. 
The A/C system monitoring is a self-test strategy within the ECM or PCM that monitors malfunction of all A/C 
system components at A/C ON. 
The comprehensive components monitoring is a self-test strategy within the ECM or PCM that detects fault of any 
electronic powertrain components or system that provides input to the ECM or PCM and is not exclusively an input 
to any other OBD-II monitor. 
Requirement: 
Ifa vehicle incorporates an engine control strategy that alters off idle fuel and/or spark control when the A/C system 
is on, the OBD II system shall monitor all electronic air conditioning system components for malfunctions that cause 
the system to fail to invoke the alternate control while the A/C system is on or cause the system to invoke the 
alternate control while the A/C system is off. 
Additionally, the OBD II system shall monitor for malfunction all electronic air conditioning system components that 
are used as part of the diagnostic strategy for any other monitored system or component. 
Implementation plan: 
No engine control strategy incorporated that alters offidle fuel and/or spark control when A/C system is on. 
Malfuction of A/C system components is not used as a part of the diagnostic strategy for other monitored system or 
component. 
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ENGINE CONTROL MODULE (ECM) 
1. ECM HARNESS CONNECTOR 
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CONNECTOR [C144-A] CONNECTOR [C144-B] 


2. ECM TERMINAL FUNCTION 


CONNECTOR [C144-A] 


2nd CAN [High] Multi-Purpose Check Connector 
2nd CAN [Low] Multi-Purpose Check Connector 


oF 


Power Steering Switch Signal input Power Steering Switch 
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Sensor ground Fuel Tank Pressure Sensor (FTPS) 

Air conditioner switch "ON" signal input Air Conditioner Control Module 

Brake switch signal input Brake Switch 
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25 Cruise Switch signal input Cruise Switch 


26 |Air conditioner blower switch signal input Air Conditioner Control Module 


Data Link Connector (DLC), Multi-Purpose 
Check Connector 


Fuel Tank Pressure Sensor signal input Fuel Tank Pressure Sensor (FTPS) 

Fuel Level signal input Fuel Lever Sensor (FLS) [in Fuel Pump] 
A/C Pressure Transducer signal input A/C Pressure Transducer (APT) 

Sensor ground A/C Pressure Transducer (APT) 


Canister Close Valve control output Canister Close Valve (CCV) 
Battery voltage supply after main relay Main Relay 


Battery voltage supply after main relay Main Relay 
Battery voltage supply after main relay Main Relay 


r; ABS/ESC Control Module, AWD Control 
CAN [High] 
ABS/ESC Control Module, AWD Control 


Main Relay control output 
Intake Air Temperature Sensor signal input 
Immobilizer communication line 
Oo 
Mass Air Flow Sensor signal input 
Accelerator Position Sensor #2 signal input 
et 
Cruise "SET" lamp control output 
Vehicle speed signal input 
Accelerator Position Sensor #1 signal input 
Sensor power (+5V) 


27 Diagnostic Data Line (K-Line) 
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Engine speed signal output Cluster (Tachometer) 


Fuel consumption signal output Trip Computer 


Malfunction Indicator Lamp (MIL) control output | Cluster (Malfunction Indicator Lamp) 


ae as Compressor Relay control ‘Ade ConditionenCalupreson Relay 


Cooling Fan Relay [Low] control output Cooling Fan Relay [Low] 
Cooling Fan Relay [High] control output Cooling Fan Relay [High] 


For Autotransaxle Control 


O 
Throttle Position Sensor signal (PWM) output 
Cruise "MAIN" lamp control output 
Fuel Pump Relay control output 
Variable Intake Solenoid Valve control output 
Immobilizer lamp control output 


70 
71 
12 


7 


oo 


Purge Control Solenoid Valve control output Purge Control Solenoid Valve (PCSV) 


‘ : Wheel Speed Sensor (WSS)(Without 

Wheel Speed Sensor [Low] signal input ABS/ESC) 
; f : Wheel Speed Sensor (WSS)(Without 

Wheel Speed Sensor [High] signal input ABS/ESC) 


CONNECTOR [C144-B] 


ETC Motor [-] control output ETC Motor (in ETC Module) 
ETC Motor [+] control output ETC Motor (in ETC Module) 
CVVT Oil Temperature Sensor signal input CVVT Oil Temperature Sensor (OTS) 


79 
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For Autotransaxle Control 


Engine Coolant Temperature Sensor signal input | Engine Coolant Temperature Sensor (ECTS) 


Manifold Absolute Pressure Sensor (MAPS) 


Manifold Absolute Pressure Sensor signal input 


Sensor power (+5V) Manifold Absolute Pressure Sensor (MAPS) 
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12 | Battery voltage supply after ignition switch Ignition Switch 


Sensor power (#5V) 
Sensor power SV) 
Ignition Coil (Cylinder #6) control output 
————————— a 
Crankshaft Position Sensor [High] signal input 
LS O 
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Sensor ground 
Sensor ground 
Sensor ground 
CVVT Oil Temperature Sensor (OTS) 
Power ground 
Power ground 
Ignition Coil (Cylinder #4) control output 
Crankshaft Position Sensor [Low] signal input 
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48 Throttle Position Sensor #1 signal input Throttle Position Sensor (TPS) #1 


Heated Oxygen Sensor [Bank 1 / Sensor 1] HO2S (B1/S1) 
signal input 
Heated Oxygen Sensor [Bank 1 / Sensor 2] HO2S (B1/S2) 
signal input 
Heated Oxygen Sensor [Bank 2 / Sensor 1] HO2S (B2/S1) 
signal input 
Heated Oxygen Sensor [Bank 2 / Sensor 2] HO2S (B2/S2) 
signal input 


Knock Sensor (KS) #2 [High] signal input 
Knock Sensor (KS) #2 [Low] signal input 
Knock Sensor (KS) #1 [Low] signal input 
Knock Sensor (KS) #1 [High] signal input 
Throttle Position Sensor #2 signal input 
ee 
Ignition Coil (Cylinder #2) control output 


CVVT Oil Control Valve [Bank 2] control CVVT Oil Control Valve (OCV) [Bank 2] 
output 
nen is omol Valve [Ranki contol CVVT Oil Control Valve (OCV) [Bank 1] 


Injector (Cylinder #2) control output Injector (Cylinder #2) 
Injector (Cylinder #3) control output Injector (Cylinder #3) 
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Heated Oxygen Sensor [Bank 2 / Sensor 1] 
Heater control output HO2S (B2/S1) 


Injector (Cylinder #4) control output Injector (Cylinder #4) 
Injector (Cylinder #5) control output Injector (Cylinder #5) 


Heated Oxygen Sensor [Bank 1 / Sensor 1] 

Heater control output Oe elie!) 
Injector (Cylinder #6) control output Injector (Cylinder #6) 
Injector (Cylinder #1) control output Injector (Cylinder #1) 
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Heated Oxygen Sensor [Bank 1 / Sensor 2] 
Heater control output HO2S (B1/S2) 
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78 Ignition Coil (Cylinder #5) control output Ignition Coil (Cylinder #5) 


79 Ignition Coil (Cylinder #1) control output Ignition Coil (Cylinder #1) 


3. ECM TERMINAL INPUT/OUTPUT SIGNAL 
CONNECTOR [C144-A] 


PACAN Daien e honaw] 2v 
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Power Steering Swiech signal input 
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15 | Alternator load signal input PULSE _ | Low: Max. 
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6 | Cruise Switch ground Po 
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18 |Air conditioner switch "ON" signal input 
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23 | Brake lamp signal input 
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Cruise Switch signal input 
Air conditioner blower switch signal input 
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Diagnostic Data Line (K-Line) 


Fuel Tank Pressure Sensor signal input 
Fuel Lever signal input 
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Air Conditioner Pressure Sensor signal input 


Sensor ground 
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0.03V 


Page 8 of 16 


38 | Battery voltage supply after main relay 


Battery voltage supply after main relay 
Battery voltage supply after main relay 


CAN [High] 


CAN [Low] 


Main Relay control output 


Intake Air Temperature Sensor signal input 
Immobilizer communication line 
es a ee 
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47 | Mass Air Flow Sensor signal input 


0.3 ~ 0.9V 
49 | Accelerator Position Sensor #2 signal input 


High: Min. 12.6V 
: PENE Vehicle 5.0V 
52 | Vehicle speed signal input : PULSE 
running Low: Max. 0.2V 
1.0V l 
53 | Sensor ground Idle DC aise 34mV 
or 50mV 
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0.77V 


40~48V)  4.23V 


Max. 


54 | Accelerator Position Sensor #1 signal input Analog 


C.T 


IG OFF Max. 05V] 0V 
56 | Sensor power (+5V) IG ON 49~5.1V 5.08V 


OV 
IG OFF Max. 0.5V OV 
OV 

DC 
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Max.0.5V/ 0V 
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High: 
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Voltage 
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Battery | 12.8v 
ee Voltage or 
62 | Fuel consumption signal output Idle PULSE Vref 
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High: 
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Throttle Position Sensor signal (PWM) 
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100Hz 


Relay OFF poe 12.5V 
70 | Fuel Pump Relay control output DC Voltage 


Relay ON Max. 1.0V 0.09V 
Active Max. 1.0V 
Variable Intake Solenoid Valve control oe er 


78 | Purge Control Solenoid Valve control output 
Active 


Wheel Speed Sensor [Low] signal input P| 
Wheel Speed Sensor [High] signal input Po 


CONNECTOR [C144-B] 
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Engine Coolant Temperature Sensor signal input Analog |0.5~4.5V 
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Camshaft Position Sensor [Bank 1] signal input 0.06V 
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a a O 


Throttle Position Sensor #1 signal input 
W 


Heated Oxygen Sensor [Bank 1 / Sensor 1] Engine 
signal input Runni 


= 
C.T 


Heated Oxygen Sensor [Bank 1 / Sensor 2] Engine 
signal input Ri 
Heated Oxygen Sensor [Bank 2 / Sensor 1] Engine 
signal input Ri 


Heated Oxygen Sensor [Bank 2 / Sensor 2] Engine 
signal input Runni 


Knock Sensor (KS) #2 [High] signal input 
Knock Sensor (KS) #2 [Low] signal input 
Knock Sensor (KS) #1 [Low] signal input 
Knock Sensor (KS) #1 [High] signal input 


Throttle Position Sensor #2 signal input 
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Ignition Coil (Cylinder #2) control output PULSE | ON: Max. 13V 


2V 
| se | 


Battery 
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i Duty 
CVVT Oil Control Valve [Bank 2] control output váranéë 
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CVVT Oil Control Valve [Bank 1] control output 


Injector (Cylinder #2) control output 
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Heated Oxygen Sensor [Bank 2 / Sensor 1] 
Heater control output 


Injector (Cylinder #4) control output 
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Injector (Cylinder #5) control output 
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Heater control output 
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Injector (Cylinder #1) control output 


Heated Oxygen Sensor [Bank 2 / Sensor 2] 
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Ignition Coil (Cylinder #5) control output 
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SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 


REPLACEMENT 


1. Turn ignition switch off. 
2. Disconnect the battery (-) cable from the battey. 
3. Remove the resonator (A). 


5. Unscrew the ECM mounting bolts (B) and remove the ECM from the bracket (C). 
6. Installa new ECM 


ECM installation bolts : 9.8 ~ 11.8 N-m (1.0 ~ 1.2 kgf+m, 7.2 ~ 8.7 lbf: ft) 


ECM PROBLEM INSPECTION PROCEDURE 


1. TEST ECM GROUND CIRCUIT: Measure resistance between ECM and chassis ground using the backside of 
ECM harness connector as ECM side check point. If the problem is found, repair it. 


Specification (Resistance): 1Q or less 


2. TEST ECM CONNECTOR: Disconnect the ECM connector and visually check the ground terminals on ECM 
side and harness side for bent pins or poor contact pressure. If the problem is found, repair it. 

3. If problem is not found in Step 1 and 2, the ECM could be faulty. If so, replace the ECM with a new one, and 
then check the vehicle again. If the vehicle operates normally then the problem was likely with the PCM. 

4. RE-TEST THE ORIGINAL ECM : Install the original ECM (may be broken) into a known-good vehicle and 
check the vehicle. If the problem occurs again, replace the original ECM with a new one. If problem does not 
occur, this is intermittent problem (Refer to INTERMITTENT PROBLEM PROCEDURE in BASIC 
INSPECTION PROCEDURE). 

VIN PROGRAMMING PROCEDURE 

VIN (Vehicle Identification Number) is a number that has the vehicle's information (Maker, Vehicle Type, Vehicle 

Line/Series, Body Type, Engine Type, Transmission Type, Model Year, Plant Location and so forth. For more 

information, please refer to the group "GI" in this SERVICE MANUAL). When replacing an ECM, the VIN must 

be programmed in the ECM. If there is no VIN in ECM memory, the fault code (DTC P0630) is set. 


CAUTION 


The programmed VIN cannot be changed. When writing the VIN, confirm the VIN carefully 


1. Select "Vehicle" and "Engine" (For example, SEDONA 3.5L V6). 


. RIO 

. SPORTAGEC BEFORE A2MY ) 
. SPORTAGEC AFTER #5my) 
. SEPHIA 

. SPECTRA 

. OPTIMA 


88. SORENTO 


MODEL : SEDONA 28@5MY 
SYSTEM : ENGINE CONTROL 


C(MELCO SYS) 


2. Select "VIN WRITING". 


1. KIA VEHICLE DIAGNOSIS 
MODEL : SEDONA 2088517 
SYSTEM : ENGINE CONTROL 

3.5L CMELCO SYS) 
64. MONITORING TEST RESULTS 
65. EVAP. LEAKAGE TEST 
66. IDLE RPM ADJUST MODE 
67. ACTUATION TEST 
68. ECU INFORMATION 
16, VIN READING 
11. FLIGHT RECORD 


3. Check the ECM status. 


CHANGE VALUE: [UP 1 [DOWN J 
CURSOR MOVE : [LEFT ] [RIGHT] 
WRITE DATA : [ENTER] 


ECU STATUS : VIRGIN 
DO YOU WANT TO WRITE? 
PRESS CENTERI/( ESC] 


NOTE 


e VIRGIN: VIN is not programmed 
e LEARNT: VIN has been already 
programmed 


KIA VEHICLE DIAGNOSIS | 


12. VIN WRITTING 


Is the ECM status "VIRGIN"? 
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mm | 


Go to next step 4. 
| NO 
END 
4. Write the VIN with cursor, function and number keys. 


Before pressing the "ENTER" key, confirm the VIN again because the programmed VIN cannot be 
changed. 


12. VIN WRITTING | 


CHANGE VALUE: CUP J [DOWN J 
CURSOR MOVE : [LEFT 1 [RIGHT] 
WRITE DATA : [ENTERI 


INPUT THE VIN USING CURSOR, 
FUNCTION, NUMBER KEY 
AND THEN PRESS [ENTER] 


READ : 
WRITE: 


12. WRITE VIN | 


CHANGE VALUE: [UP J [DOUN ] 
CURSOR MOVE : [LEFT ] [RIGHT] 
WRITE DATA : [ENTER] 


IF THE VIN HAS BEEN WRITTEN 
THE VIN CAN NOT BE CHANGED 
PRESS [ENTER]/[ESC] 


READ 4 AARARBARAAE 
WRITE: 1818888088 
[vu-z] 
5. After verifying the written VIN, press the "ENTER" key. 
6. Turn the ignition switch OFF, then back ON. 


12. WRITE VIN 


CHANGE VALUE: [UP J [DOWN 1] 
CURSOR MOVE : [LEFT ] [RIGHT] 
WRITE DATA : [ENTER] 


TURN IG KEY OFF AND THEN ON 
PRESS CENTER] 


READ :inaJaenagagagaaga 
WRITE: |,18)0808808008008 


7. Verify the programmed VIN in the ECM memory. 
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SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 


INSPECTION 


FUNCTION AND OPERATION PRINCIPLE 

Engine Coolant Temperature Sensor (ECTS) is located in the engine coolant passage of the cylinder head for 
detecting the engine coolant temperature. The ECTS uses a thermistor whose resistance changes with the 
temperature. The electrical resistance of the ECTS decreases as the temperature increases, and increases as the 
temperature decreases. The reference 5 V in the PCM is supplied to the ECTS via a resistor in the PCM. That is, the 
resistor in the PCM and the thermistor in the ECTS are connected in series. When the resistance value of the 
thermistor in the ECTS changes according to the engine coolant temperature, the output voltage also changes. During 
cold engine operation the PCM increases the fuel injection duration and controls the ignition timing using the 
information of engine coolant temperature to avoid engine stalling and improve drivability. 


4—— Packing (Rubber) 


Body 


| hermister 


SPECIFICATION 


Temperature KO) 
Resistance(k 


ao fa sm 


o | os | 231-259 
roo fo] os 
Peo fins [ ox 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM) 
ECTS (C101) ECM (C144-B) 


7 - ECTS Signal nnectedto | Funtion | 
n [Emoe 
ee ee 
| 3 | «ECM C144-B (7) ECTS Signal 


[CONNECTION INFORMATION] 


TORS 
9 


GBOOGSGIELHAICGA@SHOGAOSO || 
KAMION OCDE EEN 


COMPONENT INSPECTION 
1. Turn ignition switch OFF. 

2. Disconnect ECTS connector. 
3. Remove the ECTS. 


4. After immersing the thermistor of the sensor into engine coolant, measure resistance between ECTS terminals 1 
and 3. 


5. Check that the resistance is within the specification. 


Specification: Refer to SPECIFICATION. 
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INSPECTION 

FUNCTION AND OPERTION PRINCEPLE 

The Electronic Throttle Control (ETC) System consists of a throttle body with an integrated control motor and 
throttle position sensor (TPS). Instead of the traditional throttle cable, an Accelerator Position Sensor (APS) is used 
to receive driver input. The ECM uses the APS signal to calculate the target throttle angle; the position of the throttle 
is then adjusted via ECM control of the ETC motor. The TPS signal is used to provide feedback regarding throttle 
positon to the ECM. Using ETC, precise control over throttle position is possible; the need for external cruise control 
modules/cables is eliminated. 


Throttle Position Sensor (TPS} 


Throttle Valve 


Gear Assembly 


Gear (Idler) 


COMPONENTS 
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Motor Operation Signal 


ETC Module 


Gear Housing 


SPECIFICATION 
[THROTTLE POSITION SENSOR] 


Angle) 
roe [| o | so 
Cæ o a 
[er [27 [2s 


o ee o 
ie j o o i 


Item Sensor Resistance 


4.0 ~ 6.0kQ at 20°C 
TPS1 (68°F) 
2.72 ~ 4.08kQ at 20°C 
TPS2 (68°F) 


y N 
Throttle 

, Valve | 
Ke 


Throttle Position 
Sensor (TPS) 
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[TPS CHARACTEUETIC GRAPH] 


Output volage (V) 


ð 10 2 35 40 8 70 BÖ S 400 '10 
Throttle Angle (°) 


[ETC MOTOR] 


Item Sensor Resistance 


on a 1.275 ~ 1.725Q at 20°C (68°F) 


SCHEMATIC DIAGRAM 


[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 


ETG Module (C124) ECM (C144-B) 
Terminal | _Connectedto | Funtion | 
-Somcerowmn(os) | i | Eomoiaretaj | TPS Sonor Power a) _ 
‘peed [2 | emcee | eTCNowrieloonra | 
a | comcrae: 80) | ETE Moor Fi Connor | 
rs [emcee | Trszeeun | 
e | comcwen a7 |  mPs2swa — | 
pe [emos a) | P81 oroma | 


- Sensor Power (+5V) 


7 - TPS 2 Signal 


- GND 


bbe x) 


ISSIGNED CNET 


ETC MODULE 


FAIL-SAFE MODE 
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e ETC system can't proceed reliable 
FORCED ENGINE . algorithm procedure 
t : i 
eo SHUTDOWN a - Fatal PCM internal programming error 
- Faulty intake system or throttle body 


e ETC syst 't trol i 
FORCED IDLE & | Forced idle state controlled by a. a a 
MODE 2 POWER fuel ti lati d 
a ere hg ane e Disabled throttle control or broken 
throttle position information 


. e No information about the accelerator 
Forced idle state and no position 
MODE 3 FORCED IDLE fi lerat 
ara - Broken APS 1 and 2, faulty A/D 


MANAGEMENT _ | ignition timing adjustment 


activation i 
converter or internal controller 


Engine power is determined by 
MODE 4 PERFORMANCE & | accelerator position and idle e ETC system can't securely control engine 


power requirement (Limited power 
MANAGEMENT | vehicle running) 


1. Engine power varies with 
accelerator position, but e Not reliable accelerator position signal or 
MODE LIMIT driver perceives lack of bad maximum power generation 
i PERFORMANCE engine power. - Faulty APS, ignition voltage or internal 


2. MIL ON (Normal vehicle controller 
running) 


MoDE6| NORMAL [noma S 


COMPONENT INSPECTION 

THROTTLE POSITION SENSOR (TPS) 

1. Connect a scantool on the Data Link Connector (DLC). 

2. Start engine and check output voltages of TPS 1 and 2 at C.T and W.O.T. 


Specification: Refer to SPECIFICATION. 


3. Turn ignition switch OFF and disconnect the scantool from the DLC. 
4. Disconnect ETC module connector and measure resistance between ETC module terminals 4 and 8 (TPS 1). 
5. Measure resistance between ETC module terminals 1 and 5 (TPS 2). 


Specification: Refer to SPECIFICATION. 


ETC MOTOR 
1. Disconnect ETC module connector and measure resistance between ETC module terminals 2 and 3. 


Specification: Refer to SPECIFICATION. 


ETC SYSTEM INITIALIZATION 

1. Erase the trouble codes on ECM 

2. Turn the ignition key off and keep this condition until the main relay is turned off.(10 sec.) 

3. Turn ignition key on more than Isecond to record the throttle motor position on the EEPROM 
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SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 


REMOVAL 


1. Remove the RH-rear inner wheel houe. 
2. Open the fuel filler door and unfasten the filler-neck assembly mounting screws (A). 


4. Remove the fuel filler neck assembly mounting bolt (C) and remove the fuel filler neck assmelby. 
INSTALLATION 
1. Install the filler-neck assembly in according to the reverse order of "REMOVE" procedure. 
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SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 


REMOVAL (INCLUDING FUEL FILTER AND FUEL PRESSURE REGULATOR) 


1. Preparation 
(1) Fold the rear seat cushion. (Refer to "SEAT" in BD group) 


(2) Open the carpet (A) 


(3) Remove the service cover (B). 


(4) Disconnect the fuel pump connector (A). 


(5) Start the engine and wait until fuel in fuel line is exhausted. 
(6) After engine stops, turn the ignition switch off. 


Page 2 of 2 
2. Disconnect the fuel feed quick-connector (A) and the fuel tank pressure sensor connector(B). 


3. Remove the rubber cover(C). 
4. Unscrew the fuel pump plate cover (A) with the special service tool (SST NO. : 09310-2B200) and remove the 
fuel pump assembly. 


Fuel Tank Pressure 
Sensor (FTPS) 


Fusi Level —— 
Sensor (FLS) 


Fuel Purp (including 
Fuet Filter and Fusi 
Pressure Regulator) 


INSTALLATION 
Install the fuel pump in according to the reverse order of "REMOVAL" procedure. 


Tightening torque 
: 78.5 ~ 98.1 N-m (8.0 ~ 10.0 kgfm, 57.9 ~ 72.4 lbf- ft) 


Page 1 of 2 


SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 


REMOVAL 


1. Preparation 
(1) Fold the rear seat cushion. (Refer to "SEAT" in BD group) 


(2) Open the carpet (A) 


(3) Remove the service cover (B). 


(4) Disconnect the fuel pump connector (A). 


(5) Start the engine and wait until fuel in fuel line is exhausted. 
(6) After engine stops, turn the ignition switch off. 


2. Disconnect the fuel feed quick-connector (A) and the fuel tank pressure sensor connector(B). 


3. Remove the RH-rear inner wheel house. 
4. Disconnect the fuel filler hose (A) and the vacuum hose (B) connected with the canister air filter. 


5. Lift the vehicle and support the fuel tnak with a jack. 


Page 2 of 2 
6. Disconnect the vacuum hoses (A,B) from the canister. 


7. Remove the fuel tnak mounting bolts (A) and remove the fuel tnak from the vehicle. 


INSTALLATION 
1. Install the fuel tnak in according to the reverse order of "REMOVAL" procedure. 


Fuel tnak installation bolts : 49.1 ~ 58.9N-m (5.0 ~ 6.0 kgf-m, 36.2 ~ 43.4 lbf- ft) 
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SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 


INSPECTION 


FUNCTION AND OPERATION PRINCIPLE 

Heated Oxygen Sensor (HO2S) consists of zirconium and alumina and is installed on upstream and downstream of 
the Manifold Catalyst Converter (MCC). After it compares oxygen consistency of the atmosphere with the exhaust 
gas, it transfers the oxygen consistency of the exhaust gas to the PCM. When A/F ratio is rich or lean, it generates 
approximately 1V or OV respectively. In order that this sensor normally operates, the temperature of the sensor tip is 
higher than 370°C (698°F). So it has a heater which is controlled by the PCM duty signal. When the exhaust gas 
temperature is lower than the specified value, the heater warms the sensor tip. 


Tarminal 


Sensing Element 


Terminal Interface 


WA 
/ / M Element Tip 
lT 


Se f Shiekd 


SPECIFICATION 


RICH 0.75 ~ 1.0V 
LEAN 0~0.12V 


ye E PER- - 
 HO2S (Sansor 1) HO2S (Sensor 1) Heater 


HAAL 


| E [zoon] [curs] [reco] [menu] _| 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 
HOS [B1/S1] (C137) ECM (C144-B) HO2S [B1/51] 
Terminal | Connectedto | Funtion | 


- Heater [B181] Control 


- HO8S [B181] Signal 
- GND 


E 

=a 

[3 | cow crae0 49) | nosievst Son | 
[| emcee 007 | Sensor round | 


HO2S [B2/S1] 


HOS [Be'S1] (0138) 
1 


nnn, z - Heater [2/81] Control 


3 


= - HOSS [6234] Signal 
4 - GND 


HO2s [B1752] (139) Main Relay 


Connectedto | _ Funtion | 


{ 


HO25 [B1/52] 
| Connectedto | Funtion | 
Heater [B1/S2] Control 


HO2ZS [B2/S2] 


- Heater [61/32] Control 
- HOSS [B182] Sagnal 
31-GND 


HOes [Basa] (C140) Main Relay 


Terminal Connected to Funtion 
Ti | Main Relay | Banery Voliage 63) | 
P 2 | EOMo1ss-8 (75) | Hoater (82152 Cont | 
Ps | comers sa) | HO2S(62/2\Sional_| 
(— 4} 


3 - Heater [B2/82] Control 
- HOSS [B282] Sagnal 
29 - OND 


EOM Cras. (9) 


Main Relay 


[HARNESS CONNECTORS} 


ot, i, Se 
0090 


C137,C138,C139,C140 


HO2S [Bank 1/Sensor 1] 
HO2S [Bank 2/Sensor 1] 
HO2S [Bank 1/Sensor 2) 
HO2S [Bank 2/Sensor 2] 


COMPONENT INSPECTION 
1. Check signal waveform of HO2S using a scantool. 


Specification: Refer to "waveform". 


2. Disconnet the HO2S connector. 
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3. Measure resistance between HO2S heater terminals 3 and 4. 
4. Check that the resistance is within the specification. 


Specification: Refer to SPECIFICATION. 
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SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 


INSPECTION 


FUNCTION AND OPERATION PRINCIPLE 

Based on information from various sensors, the PCM measures the fuel injection amount. The fuel injector is a 
solenoid-operated valve and the fuel injection amount is controlled by length of time that the fuel injector is held open. 
The PCM controls each injector by grounding the control circuit. When the PCM energizes the injector by grounding 
the control circuit, the circuit voltage should be low (theoretically OV) and the fuel is injected. When the PCM de- 
energizes the injector by opening control circuit, the fuel injector is closed and circuit voltage should be peak for a 
moment. 


CAUTION 


If an injector connector is disconnected for more than 46 seconds while the engine runs, the PCM will determine 
that the cylinder is misfiring and cut fuel supply. So be careful not to exceed 46 seconds. But the engine runs 
normally in 10 seconds after turning the ignition key off. 


SPECIFICATION 


Coil Resistance (Q)| 11.4 ~ 12.6Q at 20°C (68°F) 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 
Injector #1 ECM (C144-B) Injector #1 
(128-1), Terminal Connectedto | — Funtion | 
zme | a | cowcraa5 72 
2 | 2 | Main Relay | Battery Voltage (B+) 
Main Relay 
Injector #2 Injector #2 
(0128-2) 1 Terminal Connected to Funtion 
E3-Insctor#2 | >| ECM 6144-8 (63) | _ Injector #2 control 
2 oe e [Main lay | Bater Vonage 67) 
pa Injector #3 
128-3 
1 St-|njectors3 | Terminal | _ Connected to | ___ Funtion | 
P| Eomcmesia 
2 Main Relay | 2 | MainRelay | Battery Voltage (B+) 
Injector #4 , 
(C128-4) Injector #4 


| Terminal | Connectedto | Funtion | 
P+ [Emcee 


+ {88 - Injector #4 


(2 | Wannoay | Banery vonage ©% 


Injector #5 
(C128-5) 


[72] le E 
2 Main Retay 


Injector #6 
{C128-6) 


Injector #5 


Connected to Funtion 


Terminal 
C i [| oo) 
2 | Main Relay | Banery vonage Be) 


Injector #6 


74 - Injector #5 Connected to Funtion 


Terminal 
| EOMC144-B(71) 
C a | MainRetay | Banery Vonage ©) 


Main Relay 


[HARNESS CONNECTORS] 


og DOCHCOOCEDCOVGGO00CO 
DOODOOOSODO ; 

ie 

(2) 


C128-1,2,3,4,5,6 


injector #1,2,3,4.5,6 


COMPONENT INSPECTION 

1. Turn ignition switch OFF. 

2. Disconnect injector connector. 

3. Measure resistance between injector terminals | and 2. 
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4. Check that the resistance is within the specification. 


Specification: Refer to SPECIFICATION. 
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SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 
INSPECTION 


FUNCTION AND OPERATION PRINCIPLE 


Resistance(ki) 


5 20 35 50 6& 80 9 110 125 
Temperature("C) 


Intake Air Temperature Sensor (IATS) is installed inside the Mass Air Flow Sensor (MAFS) and detects the intake 
air temperature. To calculate precise air quantity, correction of the air temperature is needed because air density 
varies according to the temperature. So the PCM uses not only MAFS signal but also IATS signal. This sensor has a 
Negative Temperature Coefficient (NTC) and its resistance is in inverse proportion to the temperature. 
SPECIFICATION 


SCHEMATIC DIAGRAM 


Page 2 of 2 


[CIRCUIT DIAGRAM] 
MAFS & IATS (C130) 


[CONNECTION INFORMATION] 


ECM (C144-A) 


nossa | [1 | Eamon en 


| 2 | Main Relay Battery Voltage (B+) 


[a | com cra a8 


= 

= 
909090 
00090 


MAFS & IATS 


COMPONENT INSPECTION 
1. Turn ignition switch OFF. 
2. Disconnect IATS connector. 


3. Measure resistance between IATS terminals 4 and 5. 


4. Check that the resistance is within the specification. 


Specification: Refer to SPECIFICATION. 


Ps | com raea ss 


(SITTET 
TEENA 
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INSPECTION 

FUNCTION AND OPERATION PRINCIPLE 

Knocking is a phenomenon characterized by undesirable vibration and noise and can cause engine damage. Knock 
Sensor (KS) senses engine knocking and the two sensors are installed inside the V-valley of the cylinder block. 
When knocking occurs, the vibration from the cylinder block is applied as pressure to the piezoelectric element. At 
this time, this sensor transfers the voltage signal higher than the specified value to the PCM and the PCM retards the 
ignition timing. If the knocking disappears after retarding the ignition timing, the PCM will advance the ignition timing. 
This sequential control can improve engine power, torque and fuel economy. 


Sensor 


Connector 
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— Housing 


Nut 


RE 7 i 

= , Spring Washer 
iL ee Load Washer 
Connector CU Z 


F 


m 
ELE 4% Insulator 
/ p 
ee 


te Terminal 
aC 2 
a 


A ———— Piezo-slectricity element 


wf 


\b= 


E Insulator 
E J 
AP 
Sleeve 


= 


SPECIFICATION 


Specification 


Capacitance 
1,480 ~ 2,220pF 
(pF) 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] 
Knock Sensor(KS) #1 (C103-1) ECM (C144-B) 


55 - KS #1 [Low] 


-KS #4 [High] 


- Sensor Shiald 


- KS #2 [High] 


- KS #2 [Low] 


[CONNECTION INFORMATION] 


KS #1 (Cyl. #4,5,6) 
| Terminal | Connectedto | Funtion | 
D1 | eomcraa 5 


[2 | Emcee 


KS #2 (Cyl. #1,2,3) 

[Terminal | Connectedto |  Funtion | 
P+ | eomcras oy | rorrosra | 
[2 | comoraen cs) | KS2ition sora | 


ig 


ee ee ee eee 
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SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 


INSPECTION 


FUNCTION AND OPERATION PRINCIPLE 


Output Votlage(¥) 


46.66 101.32 


Pressure (kpa) 


Manifold Absolute Pressure Sensor (MAPS) is speed-density type sensor and is installed on the surge tank. This 
MAPS senses absolute pressure in surge tank and transfers this analog signal proportional to the pressure to the 
PCM. The PCM calculates the intake air quantity and engine speed based on this signal. This MAPS consists of 
piezo-electric element and hybrid IC that amplifies the element output signal. The element is silicon diaphragm type 
and adapts pressure sensitive variable resistor effect of semi-conductor. 100% vacuum and the manifold pressure 
applies to both sides of it respectively. That is, this sensor outputs the silicon variation proportional to pressure 
change by voltage. 

SPECIFICATION 


Pressure(kPa) Output Voltage 


_Peesueary | umn 
osae | ao 


101.32kPa 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 
MAPS (C117) ECM (C144-B} 


Terminal | Connectedto |  Funtion | 
ECM C144-B (8) MAPS Signal 
ECM C144-B (11) Sensor Power (+5V) 


11 - Sansor Povear HSV) 


SEE 


|6- MAPS Signal 


[HARNESS CONNECTORS] 
Bao 0 
oN mal aN 
(6960) CHM GAA MEMEDE Nodagasarasesasedaays |) 
CEEE MEM IE NINN O OSSETIA 1 


COMPONENT INSPECTION 


1. Connect a scantool on Diagnisis Link Connector (DLC). 
2. Check MAPS output voltage at idle and IG ON. 


Output Voltage V) 
IG ON 3.9~4.1V 
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SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 
INSPECTION 


FUNCTION AND OPERATION PRINCIPLE 

Mass Air Flow Sensor (MAFS) is a hot-film type sensor and is located in between the air cleaner and the throttle 
body. It consists of a tube, a sensor assembly and honey cell and detects intake air quantity flowing into the intake 
manifold. While the intake air coming out of the air cleaner flows by the honey cell, it becomes laminar flow, and then 
it passes the hot-film. At this time, heat transfer is generated by convection and this sensor loses its energy. This 
sensor detects the mass air flow by using the energy loss and transfers the information to the PCM by frequency. The 
PCM calculates fuel quantity and ignition timing. 


SPECIFICATION 

Air Flow (| Outpt Frequency GH) 
Ps | m 
Ce | oam | 
Coa | s 
Oos | aw E) 


iwo ec E) 
Ciao | r E) 
Cowo | w i) 
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666.0 9,644 


SCHEMATIC DIAGRAM 


[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 
MAFS & LATS (C130) ECM (C144-A) 


O | [1 | Eomcweacen | Wars sora 
[2 [Wain eey | Batey Votage >) | 
Ps | cowcraa-a (65) | Sensor Grund | 


[HARNESS CONNECTORS] 


C130 


MAFS & IATS 


COMPONENT INSPECTION 
1. Check the MAFS visually. 
A. Mounting direction correct. 
B. Any contamination, corrosion or damage on connector. 
C. Air cleaner's clogging or wet. 
D. MAFS cylinder's deforming or blocking by any foreign material. 
2. Check any leakage on intake system and intercooler system. 
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SORENTO(BL) >2007 > G 3.3 DOHC > Fuel System 


FUEL PRESSURE TEST 
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1. PREPARING 


1. Fold the rear seat cushion (Refer to "SEAT in BD group.) 
2. Open the carpet (A) and remove the service cover {B}. 5 ae 


2. RELEASE THE INTERNAL PRESSURE 


- Disconnect the fuel pump connector (A). 
Start the engine and wait until fuel in fuel line is exhausted. 
After the engine stalls, turn the ignition switch to CFF position 
and disconnect the negative (-) terminal from the battery. 


W) vor: 
Be sure fo reduce (Te fuel pressure before disconnecting ie tue teed 
fase, otherwise (Lay wil spit out 


3. INSTALL THE SPECIAL SERVICE TOOL (SST) FOR MEASURING THE FUEL PRESSURE 
1. Disconnect the fuel feed hose from the delivery pipe. 


AN CAUTION 
Cover the hose corinection with a shop towel to prevent splashing of fuel caused by residual pressure in the fuel line. 


. Install the Fuel Pressure Gage Adapter (09353-38000) between the delivery pipe and the fuel feed hose. 

. Connect the Fuel Pressure Gage Connector (09353-24000) to the Fuel Pressure Gage Adapter (09353-38000). 
. Connect the Fuel Pressure Gage and Hose (05353-24100) to Fuel Pressure Gage Connector (09353-24000). 

. Connect the fuel feed hose to the Fuel Pressure Gage Adapter (09353-38000). 


Fusi Pressure Gage and Hose 


(08853-24100) Fuel Pressure Gage Connector 


(09353-24000) 


Fue Pressure Gage Adapter 
(093253-238000) 
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4. INSPECT FUEL LEAKAGE ON CONNECTION 
1. Connect the battery negative (-) terminal. 


2. Apply battery voltage to the fuel pump terminal and activate the fuel pump. With fuel pressure applied, 
check that there is no fuel leakage from the fuel pressure gauge or connection part. 


5. FUEL PRESURE TEST 


Diconnect the negative (-) terminal from the battery. 
Connect the fuel pump connector. 

Connect the battery negative (-) terminal. 

Start the engine and measure the fuel pressure at idle. 


PrN = 


Standard Value: 375 ~ 385 kpa (3.82 ~ 3.92 kgf/o", 54.3 - 55.8 psi) 


© if the measured fuel pressure differs from the standard value, perform the necessary repairs 
using the table below. 


Clogged fuel filter Fuel filter 


Fuel Pressure too low Fuel leak on the fuel-pressure 
regulator that is assembled 
on fuel pump because of poor | Fuel Pressure Regulator 


seating of the fue-pressure 
regulator. 


Sticking fuel pressure 


Fuel Pressure too High | regulator 


Fuel Pressure Regulator 


5. Stop the engine and check for a change in the fuel pressure gauge reading. 
After engine stops, the gage reading should hold for about 5 minutes 


@ Observing the declination of the fuel pressure when the gage reading drops and perform the 
necessary repairs using the table below. 


Fuel pressure drops 
slowly after engine is injector leak Injector 
stopped 


Fuel pressure drops oS 
immediately after engine Ms ee within the Fuel Pump 
e-stonped uel pump is open 
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6. RELEASE THE INTERNAL PRESSURE 


1. Disconnect the fuel pump connector (A). 

2. Start the engine and wait until fuel in fuel line is exhausted. 

3. After the engine stalls, turn the ignition switch to OFF position 
and diconnect the negative (-) terminal from the battery. 


U] wore 


Be sure to reduce the fuel pressure before disconnecting the fuel feed 
hose, otherwise fuel will spat out 


7. REMOVE THE SPECIAL SERVICE TOOL (SST) AND CONNECT THE FUEL LINE 


}— 


1. Disconnect the Fuel Pressure Gage and Hose (09353-24100) from the Fuel Pressure Gage Connector 
(09353-24000), 


2. Disconnect the Fuel Pressure Gage Connector (08353-24000) from the Fuel Pressure Gage Adapter 
(09353-38000), 


3. Disconnect the fuel feed hose from the Fuel Pressure Gage Adapter (09353-38000). 
4. Disconnect the Fuel Pressure Gage Adapter (09353-38000) from the delivery pipe. 


N CAUTION 
9) 
Cover (fe hose connection with a shop towel to preven spiastung of fuel caused by residual pressure in the fuel line, 


5. Conenct the fuel feed hose to the delivery pipe 


8. INSPECT FUEL LEAKAGE ON CONNECTION 


1. Connect the battery negative (-} terminal. 

2. Apply battery voltage to the fuel pump terminal and activate the fuel pump. With fuel pressure applied, 
check that there is no fuel leakage from the fuel pressure gauge or connection part. 

3. If the vehicle is normal, connect the fuel pump connecter. 
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INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES (DTC) 
prc vi 
i2 
6 
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P0026 | Intake Valve Control Solenoid Circuit Range/Performance (Bank 1) 


P0028 | Intake Valve Control Solenoid Circuit Range/Performance (Bank 2) 
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P0030 | HO2S Heater Control Circuit (Bank 1 / Sensor 1) 


P003 
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A Camshaft P - 
P0036 | HO2S Heater Control Circuit (Bank 1 / Sensor 2) 
P0037 | HO2S Heater t Low (Bank 
HO2S Heater t Low (B 
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P0051 


O cuit Low 
P0050 | HO2S Heater Control Circuit (Bank 2 / Sensor 1) 
HO2S Heater Circuit Low (Bank 2 / Sensor 1) 
P0056 | HO2S Heater Control Circuit (Bank 2 / Sensor 2) 

O cuit Low 


P0057 ank 
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P0038 | HO2S Heater Circuit High (Bank 1 / Sensor 2) 
o 


P0058 | HO2S Heater Circuit High (Bank 2 / Sensor 2) 


P0076 | Intake Valve Control Solenoid Circuit Low (Bank 1) 


P0082 | Intake Valve Control Solenoid Circuit Low (Bank 2) 
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P0077 | Intake Valve Control Solenoid Circuit High (Bank 1) 
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P0102 | Mass or Volume Air Flow Circuit Low Input 


P0105 | Manifold Absolute Pressure/Barometric Pressure Circuit 


P0106 | Manifold Absolute Pressure/Barometric Pressure Circuit Range/Performance 


P0108 | Manifold Absolute Pressure/Barometric Pressure Circuit High Input 


P0107 | Manifold Absolute Pressure/Barometric Pressure Circuit Low Input 
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P0110 | Intake Air Temperature Sensor] Circuit 
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P0111 |In mperature Sensor! C nge/Performance 
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P0112 | Intake Air Temperature Sensor! Circuit Low Input 


P0113 
POLIS 
P0116 | Engine Coolant Temperature Circuit Range/Performance 
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e Coolant Temperature Circu 
HO2S Circuit Low Voltage (Bank 1 / Senso 

P0132 | HO2S Circuit High Voltage (Bank 1 / Sens 
P013 
P0137 | HO2S Circuit Low Voltage (Bank 1 / Senso 
O2S Circuit No Activity Detected (Ba 
2S Circuit No Activity Detected (Ba 
tem Too Rich (Bank 1) 
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P0223 | Throttle/Pedal Position Sensor/Switch "B" Circuit High Input 
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P0230 | Fuel Pump Primary Circuit A 


P0261 | Cylinder 1-Injector Circuit Low 
P0262 | Cylinder 1-Injector Circuit High 


P0264 | Cylinder 2-Injector Circuit Low 


P0265 | Cylinder 2-Injector Circuit High 


1 ; 
1 ; 


P0267 | Cylinder 3-Injector Circuit Low 


P0268 | Cylinder 3-Injector Circuit High 
P0270 | Cylinder 4-Injector Circuit Low 
P0271 | Cylinder 4-Injector Circuit High 


P0300 
P0302 | Cylinder 2-Misfire Detected 
P0303 | Cylinder 3-Misfire Detected 
P0304 | Cylinder 4-Misfire Detected 


P0315 | Segment Time Acquisition Incorrect 


P0325 | Knock Sensor 1 Circuit 
P0326 | Knock Sensor | Circuit Range/Performance (Bank 1) 
P0330 | Knock Sensor 2 Circuit 


P0306 | Cylinder 6-Misfire Detected 
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P0355 | Ignition Coil "E" Primary / Secondary Circuit 
P0356 | Ignition Coil "F" Primary / Secondary Circuit 
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P0420 | Catalyst System Efficiency below Threshold (Bank 1) 


P0430 | Catalyst System Efficiency below Threshold (Bank 2) 


P0441 


P0444 | Evap. Emission System-Purge Ctrl. Valve Circuit Open 
P0445 | Evap. Emission System-Purge Ctrl. Valve Circuit Shorted 
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P0448 | Evap. Emission System-Vent Control Circuit Shorted 
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P0453 | evap. Emission System-Pressure Sensor High Input 


P0454 | Evap. Emission System-Pressure Sensor Intermittent 


P0455 | Evap. Emission System-Leak Detected(Large Leak) 
P0456 | Evap. Emission System-Leak Detected (Very Small Leak) 
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P0461 | Fuel Level Sensor "A" Circuit Range/Performance o. 
P0462 | Fuel Level Sensor "A" Circuit Low Input eal 
P0463 | Fuel Level Sensor "A" Circuit High Input ES 
P0464 | Fuel Level Sensor "A" Circuit Intermittent 8 
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P0504 | Brake Switch "A"/"B" Correlation o. 
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P0532 i "A" Circuit Low Input 
P0533 | A/C Refrigerant Pressure Sensor "A" Circuit High Input 


P0562 | System Voltage Low 


P0563 | System Voltage High 


P0571 | Brake Switch "A" Circuit 
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P0601 |EEPROM-Check Sum Error 
P0602 


P0604 | Internal Control Module Random Access Memory (RAM) Error 


P0606 | ECM/PCM Processor(ECM-SELF TEST Failed) 
P061B | Internal Control Module Torque Calculation Performance 


P0630 | VIN not Programmed or Incompatible-ECM/PCM 
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P0638 | Throttle Actuator Control Range/Performance 


P0641 | Sensor Reference Voltage "A" Circuit Open 
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P0650 | Malfunction Indicator Lamp(MIL) Control Circuit 
P0651 | Sensor Reference Voltage "B" Circuit Open 
P0660 | Intake Manifold Tuning Valve Control Circuit/Open (Bank 1) 


P0685 |ECM/PCM Power Relay Control CircuitOpen o o 


P1106 | Manifold Absolute Pressure Sensor Circuit Short - Intermittent High Input 


P1107 | Manifold Absolute Pressure Sensor Circuit Short - Intermittent Low Input 
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1115 | Engine Coolant Temperature Sensor Circuit Intermittent High Input | 
P1295 | ETC (Electronic Throttle Control) System Malfunction - Power Management 
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P2106 | ETC (Electronic Throttle Control) System Malfunction - Forced Limited Power 


2122 | Throttle/Pedal Position Sensor/Switch "D" Circuit Low Input 
2123 | Throttle/Pedal Position Sensor/Switch "D" Circuit High Input 
P2127 | Throttle/Pedal Position Sensor/Switch "E" Circuit Low Input 


2128 | Throttle/Pedal Position Sensor/Switch "E" Circuit High Input 
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173 | ETC (Electronic Throttle Control) System Malfunction - High Air flow Detected 
stem Too Rich at Idle (Bank 2) 
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219 O2S Signal Stuck Rich (Bank 2 / Sensor 1) 
P2270 | HO2S Signal Stuck Lean (Bank 1 / Sensor 2) 
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P2271 | HO2S Signal Stuck Rich (Bank 1 / Sensor 2) ° 


P2610 | ECM/PCM Internal Engine Off Timer Performance 


P2A00| HO2S Not Ready (Bank 1 / Sensor 1) 


P2A01 | HO2S Circuit Range/Performance (Bank 1 / Sensor 2) 


P2A03 | HO2S Not Ready (Bank 2 / Sensor 1) 
P2A04| HO2S Circuit Range/Performance (Bank 2 / Sensor 2) 
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U0001 | CAN Communication Malfunction 


U0101 | Serial Communication Problem with TCU (Timeout) 


o : MIL ON & MEMORY 
A : MIL OFF & MEMORY 
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INSPECTION 

FUNCTION AND OPERATION PRINCIPLE 

Variable Intake Solenoid (VIS) Valve is installed on the intake manifold and is used to improve intake efficiency. 
1. Low/Middle Speed: VIS Valve Close — Resonation Effect — Improving Intake Efficiency 

2. High Speed: VIS Valve Open — Improving Intake Inertia Effect — Improving Intake Efficiency 


N 
VIS Valve — Sal 
S Valve d Cue 


[When cicsing] [When open] 


SPECIFICATION 


Item Specification 


Coil Resistance (Q) PAS i ra 


Page 2 of 2 
SCHEMATIC DIAGRAM 


[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 


VIS VALVE ECM (C144-A) 
(C146), | Terminal | _Connectedto | _ Funtion | 
e | EomcrwA ca | vis Vave conoi 


Main Relay 


[HARNESS CONNECTORS] 


JICOTCEDEEOCOIG0COOGO 
 SASOPSGBBOHHOODSIGISSA 
SS a — | 


COMPONENT INSPECTION 
1. Turn ignition switch OFF. 
2. Disconnect VIS Valve connector. 
3. Measure resistance between VIS Valve terminals 1 and 2. 
4. Check that the resistance is within the specification. 


Specification: Refer to SPECIFICATION. 
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SORENTO(BL) > 2007 > G 3.3 DOHC > Engine Electrical System 


Engine Electrical System > General Information > General Information 


THE MICRO 570 ANALYZER 
The MICRO 570 Analyzer provides the ability to test the charging and starting systems, including the battery, starter 
and generator. 


CAUTION 


Because of the possibility of personal injury, always use extreme caution and appropriate eye protection when 
working with batteries. 


KEYPAD 
The MICROS570 button on the key pad provides the following functions : 


PowerSensor 
Micro570 


e. 
~L 
“m Use the ARROW butions fo scrol 
cee” tomer chowes 
rom | 
ie Fress the ENTER button to 
make setectons 


| 
Press Ihe CODE butin ts 


generate a Warranty Code 
| 
Fross the MENU buton to print 
—— and view the last fast resu, sat 
Ln | Ihe time, use the volmeter and 
| axpor data to a PC (feature vol 
curenliy used by Kia) 


BATTERY TEST PROCEDURE 
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1. Connect the tester to the battery. 
A. Red clamp to battery positive (+) terminal. 
B. Black clamp to battery negative (-) terminal. 


CAUTION 


Connect clamps securely. If "CHECK CONNECTION" message is displayed on the screen, reconnect 
clamps securely. 


2. The tester will ask if the battery is connected "IN A VEHICLE" or "OUT OF A VEHICLE". Make your 
selection by pressing the arrow buttons; then press ENTER. 


CHOOSE TEST 
IN - VEHICLE 


SELECT INPUT 
TEST USING: CCA 


Battery/Siarting/Charging System Analyzer 


e CCA : Cold cranking amps, is an SAE specification for cranking batteries at -18°C (0°F). 
e CCP : Cold cranking amps, is an SAE specification for korean manufacturer's for cranking batteries at 
-18°C (O°F). 
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4. Set the CCA value displayed on the screen to the CCA value marked on the battery label by pressing up and 
down buttons and press ENTER. 


SET RATING 
660 CCA 


Battery/Starting/Charging System Analyzer | 


| 


The battery ratings(CCA) displayed on the tester must be identical to the ratings marked on battery label. 


5. The tester (Micro570) displays battery test results including voltage and battery ratings. 
A relevant action must be given according to the test results by referring to the battery test results as shown in the 
table below. 


GOOD BATTERY 


Battery/Starting/Charging System Analyzer 


The battery ratings (CCA) displayed on the tester must be identical to the ratings marked on battery label. 


6. To conduct starter test, press ENTER. 
BATTERY TEST RESULTS 
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RESULT ON PRINTER REMEDY 


Battery is in a good state 

al Recharge the battery and use 
Battery is not charged properly 

Charge Retest = gt; Charge and test the battery again (Failure to charge 
the battery fully may read incorrect measurement value) 


= gt; Replace battery and recheck the charging system. 
(Improper connection between battery and vehicle 

Resins battery cables may cause "REPLACE BATTERY", retest the 
battery after removing cables and connecting the tester 
to the battery terminal directly prior to replacing the 
battery) 


= gt; Charge and retest the battery. And then, test 
Bad cell-replace results may cause "REPLACE BATTERY", replace 
battery and recheck the charging system 


AIRI = 
wii 


Whenever filing a claim for battery, the print out of the battery test results must be attached. 


STARTER TEST PROCEDURE 
1. After the battery test, press ENTER immediately for the starter test. 


PRESS ENTER FOR 
STARTER TEST 


Battery/Starting/Charging System Analyzer 


2. After pressing ENTER key, start the engine. 


START ENGINE 


Battery/Starting/Charging System Analyzer 
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3. Cranking voltage and starter test results will be displayed on the screen. 
Take a relevant action according to the test results by referring to the starter test results as given below. 


CRANKING VOLTAGE 
NORMAL 


Battory/Starting/Charging System Analyzer 


4. To continue charging system test, press ENTER. 
STARTER TEST RESULTS 


RESULT ON PRINTER REMEDY 
Cranking voltage normal System shows a normal starter draw 


: Cranking voltage is lower than normal level 
Cranking voltage low Sok Check starter 
The state of battery charge is too low to test 
Oppe paneiy = gt;Charge the battery and retest 


= gt; Replace battery 

= gt; If the vehicle is not started though the battery 
Replace battery condition of "Good and fully charged" is displayed. 

= gt; Check wiring for open circuit, battery cable 


CHARGING SYSTEM TEST PROCEDURE 
1. Press ENTER to begin charging system test. 


T 


| PRESS ENTER FOR 
CHARGING TEST 


Battery/Starting/Charging System Analyzer 


2. ENTER button is pressed, the tester displays the actual voltage of generator. 
Press ENTER to test the charging system. 


ALT VOLTS : 13.94V 
ENTER TO CONT... 


Battery/Starting/Charging System Analyzer 


INCREASE 
REV 


Battery/Starting/Charging System Analyzer = / | 


LOADS OFF 
REV ENGINE 5 SEC 


Battery/Starting/Charging System Analyzer 


+*+ TESTING ++% 
ENGINE AT IDLE 


Batlery/Starting/Charging System Analyzer 
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6. The MICRO 570 will detect the amount of ripple from the charging system to the battery. Excessive ripple 
usually means the stator is damaged or that one or more generator diodes have failed. 


“TESTING 
DIODE/RIPPLE 


Battery/Starting/Charging System Analyzer 


7. The MICRO 570 will prompt you to turn on accessary loads. It will then test at idle and prompt you to rev the 
engine. The analyzer will determine if the charging system can provide enough current for the demands of the 
vehicle's electrical system. 


TURN LOADS ON 
ENTER TO CONT... 


Battery/Starting!Charging System Analyzer  / 


When asked to turn of the accessory loads, turn of the blower to high(heater), the high beam beadlights, 
and rear defogger. DO NOT use cyclical loads such as air conditioning or wind-shield wipers. 


8. After the test, the MICRO 570 will display the idle voltage, load voltage and the state results. 


DIODE RIPPLE 
NORMAL 


Battery/Starting/Charging System Analyzer 
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LOAD OFF: 14.28V 
LOAD ON: 14.12V 


\ } 


Battery/Starting!Charging System Analyzer  / 


CHARGING SYSTEM TEST RESULTS 


RESULT ON PRINTER REMEDY 
Charging system normal/Diode ripple normal | Charging system is normal 


Generator does not supply charging current to battery 
No charging voltage = gt; Check belts, connection between generator and battery 
Replace belts or cable or generator as necessary 


Generator does not supply charging current to battery and electrical 
Low charging voltage load to system fully 
= gt; Check belts and generator and replace as necessary 


The voltage from generator to battery is higher than normal limit 
during voltage regulating. 

High charging voltage = gt; Check connection and ground and replace regulator as 
necessary 
= gt; Check electrolyte level in the battery 


. One or more diodes in the generator is not functioning properly | 
Excess ripple detected f 
= gt; Check generator mounting and belts and replace as necessary 


Engine Electrical System > General Information > Special Service Tools 


REFERENCE SERVICE TOOLS 


Tool (Number and name) Illustration 


Micro-570 ý : (Using with Terminal Pinter_182- 
Battery checker 003A) 


Engine Electrical System > General Information > Troubleshooting 


TROUBLESHOOTING 
IGNITION SYSTEM 
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Engine will not start | Ignition lock switch Inspect ignition lock switch, or replace as required 

or is hard to start Ignition coil Inspect ignition coil, or replace as required 

(Cranks OK) Spark plugs Inspect spark plugs, or replace as required 
Ignition wiring disconnected or broken | Repair wiring, or replace as required 


Rough idle or stalls | Ignition wiring Repair wiring, or replace as required 

Ignition coil Inspect ignition coil, or replace as required 
Engine hesitates/poor | Spark plugs and spark plug cables Inspect spark plugs / cable, or replace as required 
<< Ignition wiring Repair wiring, or replace as required 
Poor Poor mileage Spark plugs and spark plug cables Inspect spark plugs / cable, or replace as required 


CHARGING SYSTEM 


Charging warning Fuse blown 

indicator does not Light burned out 

light with ignition Wiring connection loose 
switch "ON" and Electronic voltage regulator 
engine off. 


Check fuses 
Replace light 
Tighten loose connection 
Replace voltage regulator 


Charging waming Drive belt loose or worn 

indicator does not go | Battery cable loose, corroded or worn 
out with engine Electronic voltage regulator or alternator 
running. (Battery Wiring 

requires frequent 

recharging) 


Overcharge Electronic voltage regulator Replace voltage regulator 
Voltage sensing wire Repair or replace wiring 


Discharge Drive belt loose or worn Adjust belt tension or replace belt 
Wiring connection loose or short circuit Inspect wiring connection, repair or replace 
Electronic voltage regulator or alternator wiring 
Poor grounding Replace voltage regulator or alternator 
Worn battery Inspect ground or repair 
Replace battery 


Adjust belt tension or replace belt 

Inspect cable connection, repair or replace 
cable 

Replace voltage regulator or alternator 
Repair or replace wiring 


STARTING SYSTEM 
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Engine will not crank | Battery charge low Charge or replace battery 
Battery cables loose, corroded or worn out Repair or replace cables 
Transaxle range switch (Vehicle with automatic Refer to TR group-automatic transaxle 
transaxle only) 
Fuse blown Replace fuse 
Starter motor faulty Replace 
Ignition switch faulty Replace 


Engine cranks slowly | Battery charge low Charge or replace battery 
Battery cables loose, corroded or worn out Repair or replace cables 
Starter motor faulty Replace 


Starter keeps running | Starter motor Replace 
Ignition switch Replace 


Starter spins but Short in wiring Repair wiring 
engine will not crank | Pinion gear teeth broken or starter motor Replace 
Ring gear teeth broken Replace fly wheel or torque converter 


Engine Electrical System > General Information > Specifications 


SPECIFICATIONS 


0.62.4 10% 
Ignition coil 


resistance 
IFRSG-11 
Spark plugs | Unleaded 1.0 ~ 1.1 mm (0.0394 ~ 0.0433 
in.) 


STARTING SYSTEM 


Rated voltage 12 V, 1.4 kW 
Starter 


No. of pinion teeth = a 


Netoae | Ampa 85A, MAX 
characteristics 
Speed 2,600 rpm, MIN 


CHARGING SYSTEM 
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yp Battery voltage sensing | 


Rate voltage 13.5 V, 130A | 
Aia Speed in use 1,000 ~ 18,000 rpm | 
Voltage regulator IC regulator built-in type 


4 


14.2 ~ 14.8 V (500 RPM, 10A, 
25°C) 


CMF 70AH CMF 80AH ž | 


Cold ba a [at -18°C(- 600 A 660 A 


Specific gravity [at 25°C(77°F)] 1.280 + 0.01 — | 


Regulator setting voltage 


3 


- COLD CRANKING AMPERAGE is the amperage a battery can deliver for 30 seconds and maintain a 
terminal voltage of 7.2V or greater at a specified temperature. 

- RESERVE CAPACITY RATING is amount of time a battery can deliver 25A and maintain a minimum 
terminal voltage of 10.5V at 26.7°C(80.1°F). 


Engine Electrical System > Ignition System > Description and Operation 


DESCRITION 

Ignition timing is controlled by the electronic control ignition timing system. The standard reference ignition timing 
data for the engine operating conditions are preprogrammed in the memory of the ECM (Engine Control Module). 
The engine operating conditions (speed, load, warm-up condition, etc.) are detected by the various sensors. Based 
on these sensor signals and the ignition timing data, signals to interrupt the primary current are sent to the ECM. The 
ignition coil is activated, and timing is controlled. 


Engine Electrical System > Ignition System > Components and Components Location 


COMPONENTS 
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9.8 ~ 11.8(1.0~1.2, 7.2~8.7) 


TORQUE : Nm (kgf.m, Ib-ft) 


1. Spark plug 
2. Ignition coil 
3. Condenser 


Engine Electrical System > Ignition System > Repair procedures 


REMOVAL 


IGNITION COIL 
1. Remove the engine cover. 


2. Disconnect the ignition coil connector(A). 


When removing the ignition coil connector, pull the lock pin(A) and push the 


clip(B). 


3. Remove the ignition coil (B). 
4. Installation is the reverse of removal. 


ON-VEHICLE INSPECTION 
SPARK TEST 


1. Remove the ignition coil connector(A). 


2. Remove the ignition coil(B). 
3. Using a spark plug socket, remove the spark plug. 
4. Install the spark plug to the ignition coil. 
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5. Ground the spark plug to the engine. 


6. Check if spark occurs while engine is being cranked. 


To prevent fuel being injected from injectors while the engine is being cranked, remove the fuel pump(A) 
relay from the fuse box. 


Crank the engine for no more than 5 ~ 10 seconds. 


7. Inspect all the spark plugs. 

8. Using a spark plug socket, install the spark plug. 
9. Install the ignition coil. 

10. Reconnect the ignition coil connector. 
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Spark test 


Y 


BAD: A eera aaa <<] 
Check connection of ignition coil connector a Connect securely 
| OK 


| Check the ignition coil. 


> Replace the ignition coil 


| OK 


Check power supply to ignition coil Check wiring between ignition switch and 
1. Tum ignition switch to ON. ignition coil 
2. Check that there is battery voltage at 


ignition coll positive (+) terminal. 


| oK 
Y 
Check the camshaft position sensor BAD Replace the camshaft position sensor 
{Refer to FL group} (Refer to FL group) 
Ok 
Y 
Check the crankshaft position sensor BAD Replace the crankshaft position sensor 
{Refer to FL group) {Refer to FL group) 
| oK 
Check Ignition signal from ECM BAD Check wiring between ECM and ignition coil, 
(Refer to FL group) and then try another ECM 
| OK 


Y 
Try another ignition coil 


INSPECT SPARK PLUG 


1. Remove the ignition coil connector(A). 


When removing the ignition coil connector, pull the lock pin(A) and push the 


clip(B). 


2. Remove the ignition coil(B). 
3. Using a spark plug socket, remove the spark plug. 


CAUTION 


Be careful that no contaminates enter through the spark plug 
holes. 


4. Inspect the electrodes (A) and ceramic insulator (B). 


INSPECTION OF ELECTRODES 
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Condition Dark deposits White deposits 


- Fuel mixture too lean 


- Fuel mixture too rich - Advanced ignition timing 


Description - f . : 
- Low air intake - Insufficient plug tightening 


torque 


5. Check the electrode gap (A). 


Standard : 1.0 ~ 1.1 mm (0.0394 ~ 0.0433 in.) 


INSPECT IGNITION COIL 
1. Measure the primary coil resistance between terminals (+) and (-). 


Standard value: 0.620 + 10% 


Engine Electrical System > Charging System > Alternator > Components and Components Location 


COMPONENTS 
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3 26,.5~33.3 (2.7-3.4, 19.5~24,6) 


TORQUE : Nm (kgf.m, lb-ft) 


1. Nut 5. Stator assembly 
2. Generator front frame assembly 6. Rear bracket assemiby 
3. Belt 


7. Regulator assembly 
4. Rotor assembly 


Engine Electrical System > Charging System > Alternator > Repair procedures 
REMOVAL 


1. Disconnect the battery negative terminal first, then the positive terminal. 


2. Disconnect the alternator connector, and remove the cable from alternator "B" terminal. 
3. Remove the drive belt. 
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4. Pull out the through bolt and then remove the alternator(A). 


5. Installation is the reverse of removal. 


DISASSEMBLY 
1. If the front bearing needs replacing, remove the pulley(A) lock nut(C) with an impact wrench(B). 


2. Remove the generator cover(A) after removing the three nuts(B). 
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3. Remove the brush holder(A). 
5 


et, 


4. Remove the four screws, the rectifier(B) and the rubber seal(C). 


5. Remove the four nuts(A) and insulators(B). 
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6. Remvoe the rear bracket assembly(A) and washer(B). 


7. Remove the rotor(A) fron the stator and front frame assembly(B). 


INSPECTION 
ROTOR 
1. Check that there is continuity between the slip rings(A). If there is no continuity, replace the generator. 


STATOR 
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1. Check that there is continuity between each pair of leads(A). If there is no continuity, repalce the generator. 


RECTIFIER 


1. Check for continuity in each direction, between the B terminal(A) and P terminals(B), between the E terminal(C) 
and P terminals(B) of each diode pair. All diodes should have continuity in only one direction. Because the 
rectifier diodes are designed to allow current to pass in one direction, and the rectifier is made up of eight 
diodes(four pairs), you must test each diode in both directions for continuity with an ohmmeter that has diode 
checking capability: a total of 16 checks. If any diode failed, replace the rectifier assembly. 


REASSEMBLY 
Becareful not to get any grease or oil on the slip rings. 


1. Insert the rotor(A) in the stator and front frame assembly(B). 
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2. Install the washer(B) and the rear bracket assembly(A) 


3. Tighten the four nuts and insulators(B). 


4. Install the rectifier(B) and the rubber seal(C) by tightening the four screws(A), 
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5. Install the brush holder(A). 


6. Install the generator cover(A) by tightening the three nuts(B). 


7. Install the pulley lock nut with an impact wrench. 


Engine Electrical System > Charging System > Battery > Description and Operation 
DESCRIPTION 


1. The maintenance-free battery is, as the name implies, totally maintenance free and has no removable battery cell 
caps. 


2. Water never needs to be added to the maintenance-free battery. 
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3. The battery is completely sealed, except for small vent holes in the cover. 


Engine Electrical System > Charging System > Battery > Repair procedures 


BATTERY DIAGNOSTIC TEST (2) 

1. Make sure the ignition switch and all accessories are in the OFF position. 
2. Disconnect the battery cables (negative first). 

3. Remove the battery from the vehicle. 


CAUTION 


Care should be taken in the event the battery case is cracked or leaking, to protect your skin from the 
electrolyte. 


Heavy rubber gloves (not the household type) should be worn when removing the battery. 


4. Inspect the battery tray for damage caused by the loss of electrolyte. If acid damage is present, it will be 
necessary to clean the area with a solution of clean warm water and baking soda. Scrub the area with a stiff brush 
and wipe off with a cloth moistened with baking soda and water. 

5. Clean the top of the battery with the same solution as described above. 

6. Inspect the battery case and cover for cracks. If cracks are present, the battery must be replaced. 

7. Clean the battery posts with a suitable battery post tool. 

8. Clean the inside surface of the terminal clamps with a suitable battery cleaning tool. Replace damaged or frayed 
cables and broken terminal clamps. 

9. Install the battery in the vehicle. 

10. Connect the cable terminals to the battery post, making sure tops of the terminals are flush with the tops of the 

posts. 

11. Tighten the terminal nuts securely. 
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12. Coat all connections with light mineral grease after tightening. 


CAUTION 


When batteries are being charged, an explosive gas forms beneath the cover of each cell. Do not smoke 


near batteries being charged or which have recently been charged. Do not break live circuit at the 
terminals of batteries being charged. 


A spark will occur when the circuit is broken. Keep open flames away from battery. 


INSPECTION 
BATTERY DIAGNOSTIC FLOW 
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Step 1: Visual inspection 

Check for obvious damage such as a cracked or 
broken terminal and case or cover that could permit 
leakage of electrolyte. 

Determine the cause of damage and correct as 
needed. 

Clan any corrosion with as solution of baking soda 
and water. 


Terminal & case of 
cover damage, 
electrolyte leakage 


» Replace battery 


Step 2: Inspect output current from a generator 
Refer to ‘Output current test’ in ‘Alternator section Inspect generator or 
Repalce if necessary 


Step 3: Inspect parasitic current draw 


- Key OFF 

- Doors closed | 20~30 seconds Not OK Inspect 

- Hood swich OFF later relative wwing 
Specification: 40mA.MAX 


Step 4: Battery test 
‘Refer to the procedure with a micro-570 


battery checker, Replace battery 


Battery is good 


LOAD TEST 
1. Perform the following steps to complete the load test procedure for maintenance free batteries. 
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2. Connect the load tester clamps to the terminals and proceed with the test as follow: 
(1) If the battery has been on charge, remove the surface charge by connecting a 300ampere load for 15 
seconds. 


(2) Connect the voltmeter and apply the specified load. 


(3) Read the voltage after the load has been applied for 15 seconds. 
(4) Disconnect the load. 


(5) Compare the voltage reading with the minimum and replace the battery if battery test voltage is below that 
shown in the voltage table. 


EC (608° 


- If the voltage is greater than shown in the table, the battery is good. 
- If the voltage is less than shown in the table, replace the battery. 


Engine Electrical System > Charging System > Description and Operation 


DESCRIPTION 

The charging system includes a battery, an alternator with a built-in regulator, and the charging indicator light and 
wire. 

The Alternator has built-in diodes, each rectifying AC current to DC current. 

Therefore, DC current appears at alternator "B" terminal. 

In addition, the charging voltage of this alternator is regulated by the battery voltage detection system. 

The main components of the alternator are the rotor, stator, rectifier, capacitor brushes, bearings and V-ribbed belt 
pulley. The brush holder contains a built-in electronic voltage regulator. 


Engine Electrical System > Charging System > Repair procedures 


ON-VEHICLE INSPECTION 


SAUTION 


e Check that the battery cables are connected to the correct terminals. 
e Disconnect the battery cables when the battery is given a quick charge. 
e Never disconnect the battery while the engine is running. 

CHECK THE BATTERY TERMINALS AND FUSES 


1. Check that the battery terminals are not loose or corroded. 
2. Check the fuses for continuity. 
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INSPECT DRIVE BELT 


Visually check the belt for excessive wear, frayed cords etc. 
If any defect has been found, replace the drive belt. 


Cracks on the rib side of a belt are considered acceptable. If the belt has chunks missing from the ribs, it should be 
replaced. 


VISUALLY CHECK ALTERNATOR WIRING AND LISTEN FOR ABNORMAL NOISES 
1. Check that the wiring is in good condition. 
2. Check that there is no abnormal noise from the alternator while the engine is running. 
CHECK DISCHARGE WARNING LIGHT CIRCUIT 
1. Warm up the engine and then turn it off. 
2. Turn off all accessories. 
3. Turn the ignition switch "ON". Check that the discharge warning light is lit. 
4. Start the engine. Check that the light is lit. 
If the light does not go off as specified, troubleshoot the discharge light circuit. 
VOLTAGE DROP TEST OF ALTERNATOR OUTPUT WIRE 
This test determines whether or not the wiring between the alternator "B" terminal and the battery (+) terminal is 
good by the voltage drop method. 
PREPARATION 
1. Turn the ignition switch to "OFF". 
2. Disconnect the output wire from the alternator "B" terminal. Connect the (+) lead wire of ammeter to the "B" 
terminal of alternator and the (-) lead wire of ammeter to the output wire. Connect the (+) lead wire of voltmeter 
to the "B" terminal of alternator and the (-) lead wire of voltmeter to the (+) terminal of battery. 


_ Alternator 


Yoltreterc 


TEST 
1. Start the engine. 
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2. Turn on the headlamps and blower motor, and set the engine speed until the ammeter indicates 20A. 
And then, read the voltmeter at this time. 
RESULT 
1. The voltmeter may indicate the standard value. 


Standard value: 0.2V max 


2. If the value of the voltmeter is higher than expected (above 0.2V max.), poor wiring is suspected. In this case 
check the wiring from the alternator "B" terminal to the battery (+) terminal. Check for loose connections, color 
change due to an over-heated harness, etc. Correct them before testing again. 

3. Upon completion of the test, set the engine speed at idle. 

Turn off the headlamps, blower motor and the ignition switch. 
OUTPUT CURRENT TEST 
This test determines whether or not the alternator gives an output current that is equivalent to the normal output. 
PREPARATION 

1. Prior to the test, check the following items and correct as necessary. 

Check the battery installed in the vehicle to ensure that it is in good condition. The battery checking method is 
described in the section "Battery". 

The battery that is used to test the output current should be one that has been partially discharged. With a fully 
charged battery, the test may not be conducted correctly due to an insufficient load. 

Check the tension of the alternator drive belt. The belt tension check method is described in the section "Inspect 
drive belt". 

2. Turn off the ignition switch. 

3. Disconnect the battery ground cable. 

4. Disconnect the alternator output wire from the alternator "B" terminal. 

5. Connect a DC ammeter (0 to 150A) in series between the "B" terminal and the disconnected output wire. Be 
sure to connect the (-) lead wire of the ammeter to the disconnected output wire. 


Tighten each connection securely, as a heavy current will flow. Do not rely on clips. 


6. Connect a voltmeter (0 to 20V) between the "B" terminal and ground. Connect the (+) lead wire to the alternator 
"B" terminal and (-) lead wire to a good ground. 

7. Attach an engine tachometer and connect the battery ground cable. 

8. Leave the engine hood open. 


Voltmeter Ammeter 


Chook argiro 9 


| ; 
e” Ñ rim = 
~ ® p! 


~~ FR 


6) 5S or DUMMY 
‘ J 


i _ 


TEST 
1. Check to see that the voltmeter reads as the same value as the battery voltage. If the voltmeter reads OV, and the 
open circuit in the wire between alternator "B" terminal and battery (-) terminal or poor grounding is suspected. 
2. Start the engine and turn on the headlamps. 
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3. Set the headlamps to high beam and the heater blower switch to HIGH, quickly increase the engine speed to 
2,500 rpm and read the maximum output current value indicated by the ammeter. 


After the engine start up, the charging current quickly drops. 
Therefore, the above operation must be done quickly to read the maximum current value correctly. 


RESULT 
1. The ammeter reading must be higher than the limit value. If it is lower but the alternator output wire is in good 
condition, remove the alternator from the vehicle and test it. 


Limit value : 65A min. 


e The nominal output current value is shown on the nameplate affixed to the alternator body. 

e The output current value changes with the electrical load and the temperature of the alternator itself. 
Therefore, the nominal output current may not be obtained. If such is the case, keep the headlamps on 
the cause discharge of the battery, or use the lights of another vehicle to increase the electrical load. 
The nominal output current may not be obtained if the temperature of the alternator itself or ambient 
temperature is too high. 

In such a case, reduce the temperature before testing again. 


2. Upon completion of the output current test, lower the engine speed to idle and turn off the ignition switch. 
3. Disconnect the battery ground cable. 
4. Remove the ammeter and voltmeter and the engine tachometer. 
5. Connect the alternator output wire to the alternator "B" terminal. 
6. Connect the battery ground cable. 
REGULATED VOLTAGE TEST 
The purpose of this test is to check that the electronic voltage regulator controls voltage correctly. 
PREPARATION 
1. Prior to the test, check the following items and correct if necessary. 
Check that the battery installed on the vehicle is fully charged. The battery checking method is described in the 
section "Battery". 
Check the alternator drive belt tension. The belt tension check method is described in the section "Inspect drive 
belt". 
2. Turn ignition switch to "OFF". 
3. Disconnect the battery ground cable. 
4. Connect a digital voltmeter between the "B" terminal of the alternator and ground. Connect the (+) lead of the 
voltmeter to the "B" terminal of the alternator. Connect the (-) lead to good ground or the battery (-) terminal. 
5. Disconnect the alternator output wire from the alternator "B" terminal. 
6. Connect a DC ammeter (0 to 150A) in series between the "B" terminal and the disconnected output wire. 
Connect the (-) lead wire of the ammeter to the disconnected output wire. 
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7. Attach the engine tachometer and connect the battery ground cable. 


Voltmeter Ammeter 


TEST 
1. Turn on the ignition switch and check to see that the voltmeter indicates the following value. 


Voltage: Battery voltage 


If it reads OV, there is an open circuit in the wire between the alternator "B" terminal and the battery and the 
battery (-) terminal. 

2. Start the engine. Keep all lights and accessories off. 

3. Run the engine at a speed of about 2,500 rpm and read the voltmeter when the alternator output current drops to 
10A or less 

RESULT 

1. If the voltmeter reading agrees with the value listed in the regulating voltage table below, the voltage regulator is 
functioning correctly. If the reading is other than the standard value, the voltage regulator or the alternator is 
faulty. 
REGULATING VOLTAGE TABLE 


Voltage regulator ambient temperature °C (°F) Regulating voltage (V) 


-30 (-22) 142153 


25 (77) 14.2 ~ 14.8 
135 (275) 13.3 ~ 14.8 


2. Upon completion of the test, reduce the engine speed to idle, and turn off the ignition switch. 
3. Disconnect the battery ground cable. 

4. Remove the voltmeter and ammeter and the engine tachometer. 

5. Connect the alternator output wire to the alternator "B" terminal. 

6. Connect the battery ground cable. 


Engine Electrical System > Starting System > Starter > Components and Components Location 


COMPONENTS 
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3. Stopper 11. Packing 
4. Overrun clutch assembly 12. Shield 
5. Internal gear assembly 13. Armature assembly 
6. Lever 14. Yoke assembly 
7. Lever packing 15. Brush holder assembly 
8B. Magnet switch assembly 16. Through bolt 


Engine Electrical System > Starting System > Starter > Repair procedures 


REMOVAL 
1. Remove the LH exhanst manifold assembly. 
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2. Supporting the engine with a safety jack, remove the LH side engine mounting bracket. 


3. Disconnect the starter cable from the B terminal on the solenoid, and the connector from the S terminal. 
4. Remove the 2 bolts (D) holding the starter, then remove the starter (E). 


TROQUE : 
49.0 ~ 63.7 Nm (5.0 ~ 6.5 kgf.m, 36.2 ~ 47.0 Ib-ft) - starter mounting(D) 


5. Installation is the reverse of removal. 
6. Connect the battery negative cable to the battery. 


DISASSEMBLY 
1. Disconnect the M-terminal on the magnet switch assembly. 
2. After loosening the 3 screws (A), detach the magnet switch assembly (B). 
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3. Loosen the through bolts (A). 


5. Remove the shield (A) and packing (B). 
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7. Disconnect the planet gear (A). 


8. Disconnect the planet shaft assembly (A) and lever (B). 


9. Press the stop ring (A) using a socket (B). 


10. After removing the stopper (A) using stopper pliers (B). 


11. Disconnect the stop ring (A), overrunning clutch (B), internal gear (C) and planet shaft (D). 


12. Reassembly is the reverse of disassembly. 


Using a suitable pulling tool (A), pull the overrunning clutch stop ring (B) over the stopper 
(C). 


DISASSEMBLY 


1. Disconnect the M-terminal on the magnet switch assembly. 
2. After loosening the 3 screws (A), detach the magnet switch assembly (B). 
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3. Loosen the through bolts (A). 


5. Remove the shield (A) and packing (B). 
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7. Disconnect the planet gear (A). 


8. Disconnect the planet shaft assembly (A) and lever (B). 


9. Press the stop ring (A) using a socket (B). 


10. After removing the stopper (A) using stopper pliers (B). 
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11. Disconnect the stop ring (A), overrunning clutch (B), internal gear (C) and planet shaft (D). 


12. Reassembly is the reverse of disassembly. 


Using a suitable pulling tool (A), pull the overrunning clutch stop ring (B) over the stopper 
(C). 


INSPECTION 


ARMATURE INSPECTION AND TEST 

1. Remove the starter. 

2. Disassemble the starter as shown at the beginning of this procedure. 

3. Inspect the armature for wear or damage from contact with the permanent magnet. If there is wear or damage, 
replace the armature. 
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4. Check the commutator (A) surface. If the surface is dirty or burnt, resurface with emery cloth or a lathe within the 
following specifications, or recondition with #500 or #600 sandpaper (B). 


5. Measure the commutator (A) runout. 
A. If the commutator runout is within the service limit, check the commutator for carbon dust or brass chips 
between the segments. 
B. If the commutator run out is not within the service limit, replace the armature. 


Commutator runout 
Standard (New): 0.02mm (0.0008in.) max 
Service limit: 0.05mm (0.0020in.) 


6. Check the mica depth (A). If the mica is too high (B), undercut the mica with a hacksaw blade to the proper 
depth. Cut away all the mica (C) between the commutator segments. The undercut should not be too shallow, 
too narrow, or v-shaped (D). 


Commutator mica depth 
Standard (New) : 0.5 mm (0.0197 in.) 
Limit : 0.2mm (0.0079 in.) 
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7. Check for continuity between the segments of the commutator. If an open circuit exists between any segments, 
replace the armature. 


8. Check with an ohmmeter that no continuity exists between the commutator (A) and armature coil core (B), and 
between the commutator and armature shaft (C). If continuity exists, replace the armature. 


INSPECT STARTER BRUSH 
Brushes that are worm out, or oil-soaked, should be replaced. 


» Limit line 


STARTER BRUSH HOLDER TEST 
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1. Check that there is no continuity between the (+) brush holder (A) and (-) brush holder (B). If there is no 
continuity, replace the brush holder assembly. 


2. Pry back each brush spring (A) with a screwdriver, then position the brush (B) about halfway out of its holder, 
and release the spring to hold it there. 


3. Install the armature in the housing, and install the brush holder. Next, pry back each brush spring again, and push 
the brush down until it seats against the commutator, then release the spring against the end of the brush. 


To seat new brushes, slip a strip of #500 or #600 sandpaper, with the grit side up, between the 
commutator and each brush, and smoothly rotate the armature. The contact surface of the brushes will be 
sanded to the same contour as the commutator. 


OVERRUNNING CLUTCH 
1. Slide the overrunning clutch along the shaft. 
Replace it if does not slide smoothly. 


Page 44 of 145 


2. Rotate the overrunning clutch both ways. 
Does it lock in one direction and rotate smoothly in reverse? If it does not lock in either direction or it locks in 
both directions, replace it. 


3. If the starter drive gear is worn or damaged, replace the overrunning clutch assembly. (the gear is not available 
separately). 
Check the condition of the flywheel or torque converter ring gear if the starter drive gear teeth are damaged. 

INSPECTION 

ARMATURE INSPECTION AND TEST 

1. Remove the starter. 

2. Disassemble the starter as shown at the beginning of this procedure. 

3. Inspect the armature for wear or damage from contact with the permanent magnet. If there is wear or damage, 
replace the armature. 


4. Check the commutator (A) surface. If the surface is dirty or burnt, resurface with emery cloth or a lathe within the 
following specifications, or recondition with #500 or #600 sandpaper (B). 
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5. Measure the commutator (A) runout. 
A. If the commutator runout is within the service limit, check the commutator for carbon dust or brass chips 
between the segments. 
B. If the commutator run out is not within the service limit, replace the armature. 


Commutator runout 
Standard (New): 0.02mm (0.0008in.) max 
Service limit: 0.05mm (0.0020in.) 


6. Check the mica depth (A). If the mica is too high (B), undercut the mica with a hacksaw blade to the proper 
depth. Cut away all the mica (C) between the commutator segments. The undercut should not be too shallow, 
too narrow, or v-shaped (D). 


Commutator mica depth 
Standard (New) : 0.5 mm (0.0197 in.) 
Limit : 0.2mm (0.0079 in.) 


7. Check for continuity between the segments of the commutator. If an open circuit exists between any segments, 
replace the armature. 
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8. Check with an ohmmeter that no continuity exists between the commutator (A) and armature coil core (B), and 
between the commutator and armature shaft (C). If continuity exists, replace the armature. 


INSPECT STARTER BRUSH 
Brushes that are worm out, or oil-soaked, should be replaced. 


Umit line 


STARTER BRUSH HOLDER TEST 
1. Make sure there is no continuity between the (+) brush holder (A) and (-) plate (B). If there is continuity, replace 
the brush holder assembly. 
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2. Pry back each brush spring (A) with a screwdriver, then position the brush (B) about halfway out of its holder, 
and release the spring to hold it there. 


3. Install the armature in the housing, and install the brush holder. Next, pry back each brush spring again, and push 
the brush down until it seats against the commutator, then release the spring against the end of the brush. 


To seat new brushes, slip a strip of #500 or #600 sandpaper, with the grit side up, between the 
commutator and each brush, and smoothly rotate the armature. The contact surface of the brushes will be 
sanded to the same contour as the commutator. 


OVERRUNNING CLUTCH 
1. Slide the overrunning clutch along the shaft. 
Replace it if does not slide smoothly. 
2. Rotate the overrunning clutch both ways. 
Does it lock in one direction and rotate smoothly in reverse? If it does not lock in either direction or it locks in 
both directions, replace it. 


3. If the starter drive gear is worn or damaged, replace the overrunning clutch assembly. (the gear is not available 
separately). 
Check the condition of the flywheel or torque converter ring gear if the starter drive gear teeth are damaged. 
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CLEANING 
1. Do not immerse parts in cleaning solvent. Immersing the yoke assembly and/or armature will damage the 


insulation. Wipe these parts with a cloth only. 
2. Do not immerse the drive unit in cleaning solvent. The overrun clutch is pre-lubricated at the factory and solvent 


will wash lubrication from the clutch. 
3. The drive unit may be cleaned with a brush moistened with cleaning solvent and wiped dry with a cloth. 


Engine Electrical System > Starting System > Starter Relay > Repair procedures 


INSPECTION 


1. Remove the fuse box cover. 
2. Remove the starter relay (A). 


3. Using an ohmmeter, check that there is continuity between each terminal. 
YES 


4. Apply 12V to terminal 85 and ground to terminal 86. 
Check for continuity between terminals 30 and 87. 


5. If there is no continuity, replace the starter relay. 
6. Install the starter relay. 
7. Install the fuse box cover. 


Engine Electrical System > Starting System > Description and Operation 


DESCRIPTION 
The starting system includes the battery, starter, solenoid switch, ignition switch, inhibitor switch (A/T), ignition lock 


switch, connection wires and the battery cable. 
When the ignition key is turned to the start position, current flows and energizes the starter motor's solenoid coil. 
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The solenoid plunger and clutch shift lever are activated, and the clutch pinion engages the ring gear. 
The contacts close and the starter motor cranks. In order to prevent damage caused by excessive rotation of the 
starter armature when the engine starts, the clutch pinion gear overruns. 


Engine Electrical System > Starting System > Repair procedures 


TROUBLESHOOTING STARTER CIRCUIT 
The battery must be in good condition and fully charged. 
1. Remove the fuel pump relay(A) from the fuse box. 


2. With the shift lever in N or P (A/T) or clutch pedal pressed (M/T), turn the ignition switch to "START" 
If the starter normally cranks the engine, starting system is OK. If the starter will not crank the engine at all, go to 
next step. 
If it won't disengage from the ring gear when you release key, check for the following until you find the cause. 
A. Solenoid plunger and switch malfunction. 
B. Dirty pinion gear or damaged overrunning clutch. 

3. Check the battery condition. Check electrical connections at the battery, battery negative cable connected to the 
body, engine ground cables, and the starter for looseness and corrosion. Then try starting the engine again. 


If the starter cranks normally the engine, repairing the loose connection repaired the problem. The starting system 
is now OK. 


If the starter still does not crank the engine, go to next step. 
4. Disconnect the connector from the S-terminal of solenoid. Connect a jumper wire from the B-terminal of solenoid 
to the S-terminal of solenoid. 
If the starter cranks the engine, go to next step. 
If the starter still does not crank the engine, remove the starter, and repair or replace as necessary. 
5. Check the following items in the order listed until you find the open circuit. 
A. Check the wire and connectors between the driver's under-dash fuse/relay box and the ignition switch, and 
between the driver's under-dash fuse/relay box and the starter. 
B. Check the ignition switch (Refer to BE group - ignition system) 
C. Check the transaxle range switch connector or ignition lock switch connector. 
D. Inspect the starter relay. 
STARTER SOLENOID TEST 
1. Disconnect the field coil wire from the M-terminal of solenoid switch. 
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2. Connect the battery as shown. If the starter pinion pops out, it is working properly. To avoid damaging the 
starter, do not leave the battery connected for more than 10 seconds. 


3. Disconnect the battery from the M terminal. 
If the pinion does not retract, the hold-in coil is working properly. To avoid damaging the starter, do not leave the 
battery connected for more than 10 seconds. 


4. Disconnect the battery also from the body. If the pinion retracts immediately, it is working properly. To avoid 
damaging the starter, do not leave the battery connected for more than 10 seconds. 


FREE RUNNING TEST 
1. Place the starter motor in a vise equipped with soft jaws and connect a fully-charged 12-volt battery to starter 
motor as follows. 
2. Connect a test ammeter (100-ampere scale) and carbon pile rheostats as shown in the illustration. 
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3. Connect a voltmeter (15-volt scale) across starter motor. 


4. Rotate carbon pile to the off position. 

5. Connect the battery cable from battery's negative post to the starter motor body. 

6. Adjust until battery voltage shown on the voltmeter reads 1 1 volts. 

7. Confirm that the maximum amperage is within the specifications and that the starter motor turns smoothly and 


freely. 


Current : 85A MAX 
Speed : 2,600 rpm MIN 


Engine Electrical System > Cruise Control System > Cruise Control Switch > Schematic Diagrams 


CIRCUIT DIAGRAM 
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Engine Electrical System > Cruise Control System > Cruise Control Switch > Repair procedures 


REMOVAL 


1. Disconnect the battery (-) terminal. 
2. Remove the driver side air bag module. (Refer to RT GR.) 


Page 53 of 145 
3. Disconnect the cruise control switch connector and then remove the cruise control switch(A) with two screws. 


4. Installation is the reverse of removal. 


MEASURING RESISTANCE 
1. Disconnect the cruise control switch connector from the control switch. 


2. Measure resistance between terminals on the control switch when each function switch is ON (switch is 
depressed). 


3. If not within specification, replace switch. 
MEASURING VOLTAGE 
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— 


. Connect the cruise control switch connector to the control switch. 


2. Measure voltage between terminals on the harness side connector when each function switch is ON (switch is 
depressed). 


C o e O e o 


3. Ifnot within specification, replace switch. 


Engine Electrical System > Cruise Control System > Description and Operation 


SYSTEM BLOCK DIAGRAM 
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Cruise control switches | 


ETS & ECU 


Vehicle 
speed 
sensor 


COMPONENT PARTS AND FUNCTION OUTLINE 


Component part Function 
Vehicle-speed sensor Converts vehicle speed to pulse. 


Engine control module (ECM) Receives signals from sensor and control switches; 


Illuminate when CRUISE main switch is ON (Builtinto | 
cluster) 


Cruise Control switches CRUISE main switch Switch for automatic speed control power supply. 


Resume/Accel switch Controls automatic speed control functions by 
Set/Coast switch Resume/Accel switch (Set/Coast switch) 


Brake-pedal switch 


Transaxle range switch Sends cancel signals to ECM 


(A/T) 
Clutch switch (M/T) 


ETS motor Regulates the throttle valve to the set opening by ECM. | 


* ETS : Electronic Throttle System 

CRUISE CONTROL 

Cruise control system is engaged by "ON/OFF" main switch located on right of steering wheel column. System has 
the capability to cruise, coast, resume speed, and accelerate, and raise "tab-up" or lower "tab-down" set speed. 

It also has a safety interrupt, engaged upon depressing brake or shifting select lever. 

ECM is a speed control system that maintains a required vehicle speed at normal driving conditions. 

The main components of cruise control system are mode control switches, transaxle range switch, brake switch, 
vehicle speed sensor, ECM and ETS motor that connect throttle body. 
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ECM contains a low speed limit which will prevent system engagement below a minimum speed of 40km/h 
(25mph). 
The operation of the controller is controlled by mode control switches located on steering wheel. 
Transaxle range switch and brake switch are provided to disengage the cruise control system. The switches are on 
brake pedal bracket and transaxle. When the brake pedal is depressed or select lever shifted, the cruise control 
system is electrically disengaged and the throttle is returned to the idle position. 
Cruise main switch 
Cruise control system is engaged by pressing "ON/OFF" push button. Releasing "ON/OFF" push button release 
throttle, clears cruise memory speed, and puts vehicle in a non-cruise mode. 
Coast/Set switch 
COAST/SET switch located on right of steering wheel column has two positions - "Normal" and "Depressed". The 
set position - With COAST/SET switch depressed and then released the cruise speed will be set at the speed the 
vehicle was going when COAST/SET switch was released. The coast position - With COAST/SET switch fully 
depressed, driver can lower cruise speed. To decrease cruise speed, COAST/SET switch is held in, disengaging 
cruise control system. When vehicle has slowed to required cruise speed, releasing COAST/SET switch will re- 
engage speed at new selected speed. 
The tab down - To lower vehicle speed, cruise must be engaged and operating. Tab down is done by quickly 
pressing and releasing COAST/SET switch. Do not hold COAST/SET switch in depressed position. 
Tab down is a function which will cause the cruise control 's speed of vehicle to decrease by 1 mph (1.6km/h) 
Resume/Accel switch 
RES/ACCEL switch located on right of steering wheel column has two positions - "Normal" and "Depressed". 
The resume position - With RES/ACCEL switch depressed and then release, this switch also returns cruise control 
operation to last speed (Which is temporarily disengaged by Cancel switch or Brake pedal), setting when 
momentarily operating RES/ACCEL switch by constant acceleration. 
The accel position - With RES/ACCEL switch depressed and held in, disengaging cruise control system, when 
vehicle has accelerated to required cruise speed, releasing RES/ACCEL switch will re-engage speed at new 
selected speed. 
The tab up - To increase vehicle speed, the cruise must be engaged and operating. 
Tab up is done by quickly pressing and releasing RES/ACCEL switch less than 0.5 second. Do not hold 
RES/ACCEL switch in depressed position. Tab up is a function in which cruise speed can be increased by Imph 
(1.6kim/h). 
Cancel switch 
Cruise control system is temporarily disengaged by pressing "CANCEL" switch. 
Cruise speed canceled by this switch will be recovered by RES/ACCEL switch 


Engine Electrical System > Cruise Control System > Troubleshooting 


TROUBLE SYMPTOM CHARTS 
TROUBLE SYMPTOM 1 
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Cc system is canceled when cancellation is 
not wanted. 

Cr, the CC system cannot be set after an 
automatic cancellation. 


After the occurrence of the problem, was the | yo 
Ignition switch and cruise main switch left 
ON? 


Can the CC system be set ? 


NO 


Set the CC system and 
conduct a road test. 


Check for trouble codes. 


Did the problem reoccur? 


NO (now normal) 


With the cruise main switch ON and the 


Check whether or not the vehicle was driven on a steep 
engine running, check for trouble codes 


slope, or the SET and RESUME control switches were 
operated simultaneously. (The cause is not clear under 
these circumstances.) 


CC ; Cruise Control 
ECU : Engine Control Unit 


TROUBLE SYMPTOM 2 


Trouble symptom Probable cause 


The set vehicle speed varies greatly | Malfunction of the vehicle speed Repair the vehicle speed sensor 


upward or downward sensor circuit system, or replace the part 
"Surging" (repeated alternating 


acceleration and deceleration) occurs | Malfunction of ECM Check input and output signals at 
after setting ECM 


TROUBLE SYMPTOM 3 


Trouble symptom Probable cause 


Damaged or disconnected wiring of | Repair the harness or replace the 


the brake pedal is depressed i i 
Malfunction of the ECM signals at Pane papur sepals ai 


TROUBLE SYMPTOM 4 
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Trouble symptom Probable cause 
Damaged or disconnected wiring of 
The CC system is not canceled when inhibitor switch input circuit Repair the harness ort epair or 
the shift lever is moved to the "N" | Improper adjustment of inhibitor replace the inhibitor switch 
position (It is canceled, however, switch 
when the brake pedal is depressed ; ; | 
Malfunction of the ECM signals a a aa sional a 


TROUBLE SYMPTOM 5 


Trouble symptom Probable cause 


Temporary damaged or 
disconnected wiring of SET switch 
input circuit 


the SET switch Gees F sa 
Malfunction of the ECM signals E at e o 


TROUBLE SYMPTOM 6 


Trouble symptom Probable cause 


Damaged or disconnected wiring, or 
short circuit, or RESUME switch 
input circuit 


by using the RESUME switch heck d ee 
Malfunction of the ECM signals : = pee ne nee oe 


Repair the harness or replace the 


Cannot decelerate (coast) by using SET switch 


Repair the harness or replace the 


Cannot accelerate or resume speed RESUME switch 


TROUBLE SYMPTOM 7 


Trouble symptom Probable cause 
CC system can be set while driving | Malfunction of the vehicle-speed Repair the vehicle speed sensor 
at a vehicle speed of less than sensor circuit system, or replace the part 
40km/h (25mph), or there is no heck input t signals at 
Malfunction of the ECM signals Cheek VAA ou ursienase 
ECM 
TROUBLE SYMPTOM 8 


automatic cancellation at that speed 
Trouble symptom Probable cause 


The cruise main switch indicator Damaged or disconnected bulb of 
lamp does not illuminate (But CC cruise main switch indicator lamp Repa the Dace Op replace Me 


; 7 part. 
system is normal) Harness damaged or disconnected 


Engine Electrical System > Troubleshooting > P0300 


COMPONENT LOCATION 
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\ Injector (Bank 1) 
Ignition Coil (Bank 1} Injector (Bank 2) Ingition Coil (Bank 2) 


GENERAL DESCRIPTION 

Misfires can be caused by lack of combustion in a cylinder due to absence of spark, poor fuel metering, poor 
compression, or many other causes. Even a small number of misfires may result in excessive exhaust emissions due 
to the unburned mixture. Increased misfire rates cause damage to the catalytic converter. The ECM monitors the 
crankshaft speed variation to determine if any misfiring generated. The ECM identifies the specific cylinder in which 
the misfire has occurred and counts individual misfire events by monitoring changes in the crankshaft rotation for 
each cylinder. A random misfire indicates two or more cylinders are misfiring. 


DTC DESCRIPTION 

The ECM measures reference event times and calculates the positive and negative acceleration of the crank wheel to 
detrmine whether a misfire has occurred.When the rate of misfire exceeds a threshold where the catalyst reaches a 
temperature where permanent damage can ocur, to the point that tail pipe emissions reach 1.5 times the tailpipe 
standard or where a cylinder misfire cause a loss of torque produced from that cylinder. ECM sets this DTC. In 
case that misfire affects Catalyst damage, MIL(Malfunction Indicator Lamp) will be illuminating and blinking at 1HZ 
frequency. However, In case of Indivisual and Emission damaging misfire, MIL will be turned on when the 
malfunction is detected. 

Especially, if injector connector / Ignition coil is disconnected for more than 46 sec., ECM sets DTC relating to 
misfire and conducts the fuel-cut to protect the catalyst. 


DTC DETECTING CONDITION 
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Detecting Condition Possible Cause 


e Determine ir a muliple cylinder misfire or a cylinder 
DTC strategy specific misfire is occurring by monitoring crnckshaft 
acceleration 


No disabling faults present / No disabiling Active Faults 
e P0340 / P0341 / P0118 / PO117/ P0115 / P0336 / 
P0335 / P1295 
P0103 / P0102 / 0108 / P0107 / P0106 / P0501 
e Engine speed between 550 and 5800 RPM 
e System voltage between 9 and 18 volts 


Enable condition 


e The ECT indicates an engine temperature between - 
6°C(20°F) and 120°C(248°F) 


+ Individual cylinder misfire detection 


e Emissions damaging - 18 times in 600 ignitions 
Case 2 (In case that the misfire affects more than 1.5 times 
Threshold than FTP emissins) 


Value e Catalyst damaging - 95 times in 600 ignitions at idle 
Case 3 ( It is going to be changeable according to the load 
or the temperature which is not in the range where it 
does not melt catalyst) 


MIL ON condition e 2 driving cycles 


MONITOR DTC STATUS 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


e Faulty Spark plugs 

e Faulty Spark plug 
cables 

e Air Leakage 

e Belt deflection and Air 
gap of CKPS 

e Incorrect timing 

e Faulty injector 

e Improper fuel pressure 

e Improper engine 
compression 

e Faulty ECM 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS5(INFO) to check DTC's information fron 


DTCs menu. 
(4) Read "DTC Status" parameter. 


1.1 DIAGNOSTIC TROUBLE CODES 


1.MIL STATUS: 
2.DTC STATUS: 
3. DIAG. STATUS: 


NUMBER OF DTC : 1 ITEMS 


ON / OFF 
PRESENT / HISTORY 
DIAGNOSIS FINISHED 


DTC CAUSE TO SYSTEN ERROR : PXXXX 
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(5) Is "Present" Fault displayed? 


YES 
Go to "System Inspection" procedure. 


| NO = = |] 


Although the misfire does not occur when the vehicle is brought to workshop, misfire can be reproduced wl 
condition is met. Drive the vehicle according to the freeze frame data in order to satisfy the condition. 


SYSTEM INSPECTION 
1. Check Spark Pulg 
(1) Remove cylinder’s spark plugs 
(2) Visually/physically inspect the following items: 
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks 
- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.) 
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs. 
(3) Has a problem been found in any of the above areas? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


EA °° &#&#«§€§ CY 


Go to "Check Air Leakage " as indicated below 


2. Check Air Leakage 
(1) Visually/physically inspect the intake/exhaust system as following items, 
- Vacuum hoses for splits, kinks and improper connections. 
- Throttle body gasket 
- Gasket between intake manifold and cylinder head 
- Seals between intake manifold and fuel injectors 
- Exhaust system between HO2S and Three way catalyst for air leakage 
(2) Has a problem been found in any of the above areas? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


Se 


Go to "Check for air leakage in Positive Crankcase Ventilation Valve(PCV) 


3. Check for air leakage in Positive Crankcase Ventilation Valve(PCV) 
(1) Remove PCV valve from cylinder head cover by puling ventilation hose 


(2) With engine idling block PCV valve opening 

(3) Verify that vacuum is felt 

(4) Remove PCV valve 

(5) Blow through valve from prot "A" and verify that air comes out of prot "B" 

(6) Blow through valve from prot "B" and verifty that no air comes out of port "A" 
(7) Has a problem been found ? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


| NO = = = |] 


Go to "Check Compression pressure" as indicated below 
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4. Check Compression pressure 
(1) Warm up the engine to normal operating temperature 


(2) Disconnect the spark plug cables and remove the spark plugs. 

(3) Crank the engine to remove any foreign material in the cylinders. 

(4) Put compression pressure gauge into spark pulg hole 

(5) Crank the engine at wide open throttle and check compression pressure at each cylinder 


(6) Is compression pressure for each cylinder displayed within specifications ? 


Specification : 1323kPa(13.5 kg/cm?,192 psi) 


YES 
Go to "Check Timing " as indicated below 
Add a small amount of oil through the spark plug hole, and repeat above steps. If the addition of oil causes 
the compression to rise, the cause is a worn or damaged piston ring or cylinder inner surface. 
If the compression remains the same, the cause is a burnt or defective valve seat, or pressure is leaking 
from the gasket. Repair as necessary and go to "Verification of Vehicle Repair" procedure 


5. Check Timing 
(1) Ignition "OFF" 


(2) Check for correct alignment of CMP and CKP signals. 
Reference : The 17th of CKP signal from missing tooth is aligned with high of CMP signal 
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(3) Are all timing marks alligned correctly ? 


YES 
Go to "Check Fuel Pressure" as indicated below 
Check that Cam, Crank and Oil pump sprocket timing marks are correctly aligned. Repair or readjust as 
necessary and go to "Verification of Vehicle Repair" procedure 
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6. Check Fuel Pressure 


1. Be cautious that Fuel is explosive and an empty fuel tank can still contain explosive gases. When 
working on fuel system make sure to supply adequate ventilation to the work area. Do not smoke, and 
keep sparks and open flames away. 


2. The fuel system remains under pressure when the engine is not running. Release fuel system pressure 
before disconnecting any fuel line to reduce the chance of presonal injury or fire damage to vehicle 
components. 

(1) IG "OFF" and disconnect Fuel Pump Relay in Junction Box. 

(2) Start the engine and wait until the engine stalls. 

(3) IG "OFF" and connect Fuel Pump Relay. 

(4) Install the fuel pressure gauge to the delivery pipe with the fuel pressure gauge adaptor. 


(5) Activate the fuel pump, and with fuel pressure applied, check that there is no fuel leakage from the pressure 
gauge or connection part. 


(6) Measure the fuel pressure at idle. 


Specification : 374.6 ~ 384.4 kPa(3.82 ~ 3.92 kg/cm?, 54.3 ~ 55.8 psi) 


(7) Is the measured fuel pressure within specifications ? 


YES 
Substitute with a known - good ECM and check for proper operation. If the problem is corrected, replace 
ECM and go to "Verification of Vehicle Repair" procedure. 


| NO = = = |] 


Repair or replace according to the below table. And then, go to " Verification of Vehicle 
Repair"procedure. 


Fuel Pressure is too low 


Fuel Pressure is too high 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 

conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


| NO = = = 


Go to the applicable troubleshooting procedure. 


Engine Electrical System > Troubleshooting > P0301 
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COMPONENT LOCATION 


NX) 


y Injector (Bank 1) 
Ignition Coil (Bank 1) Injector (Bank 2) Ingition Coil (Bank 2) 


GENERAL DESCRIPTION 


Misfires can be caused by lack of combustion in a cylinder due to absence of spark, poor fuel metering, poor 
compression, or many other causes. Even a small number of misfires may result in excessive exhaust emissions due 
to the unburned mixture. Increased misfire rates cause damage to the catalytic converter. The ECM monitors the 
crankshaft speed variation to determine if any misfiring generated. The ECM identifies the specific cylinder in which 
the misfire has occurred and counts individual misfire events by monitoring changes in the crankshaft rotation for 
each cylinder. A random misfire indicates two or more cylinders are misfiring. 


DTC DESCRIPTION 

The ECM measures reference event times and calculates the positive and negative acceleration of the crank wheel to 
detrmine whether a misfire has occurred.When the rate of misfire exceeds a threshold where the catalyst reaches a 
temperature where permanent damage can ocur, to the point that tail pipe emissions reach 1.5 times the tailpipe 
standard or where a cylinder misfire cause a loss of torque produced from that cylinder. ECM sets this DTC. In 
case that misfire affects Catalyst damage, MIL(Malfunction Indicator Lamp) will be illuminating and blinking at 1HZ 
frequency. However, In case of Indivisual and Emission damaging misfire, MIL will be turned on when the 
malfunction is detected. 

Especially, if injector connector / Ignition coil is disconnected for more than 46 sec., ECM sets DTC relating to 
misfire and conducts the fuel-cut to protect the catalyst. 


DTC DETECTING CONDITION 
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Detecting Condition Possible Cause 


e Determine ir a muliple cylinder misfire or a cylinder 
DTC strategy specific misfire is occurring by monitoring crnckshaft 
acceleration 


No disabling faults present / No disabiling Active Faults 
e P0340 / P0341 / P0118 / PO117/ P0115 / P0336 / 
P0335 / P1295 
P0103 / P0102 / 0108 / P0107 / P0106 / P0501 
e Engine speed between 550 and 5800 RPM 
e System voltage between 9 and 18 volts 


Enable condition 


e The ECT indicates an engine temperature between - 
6°C(20°F) and 120°C(248°F) 


+ Individual cylinder misfire detection 


e Emissions damaging - 18 times in 600 ignitions 
Case 2 (In case that the misfire affects more than 1.5 times 
Threshold than FTP emissins) 


Value e Catalyst damaging - 95 times in 600 ignitions at idle 
Case 3 ( It is going to be changeable according to the load 
or the temperature which is not in the range where it 
does not melt catalyst) 


MIL ON condition e 2 driving cycles 


MONITOR DTC STATUS 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


e Faulty Spark plugs 

e Faulty Spark plug 
cables 

e Air Leakage 

e Belt deflection and Air 
gap of CKPS 

e Incorrect timing 

e Faulty injector 

e Improper fuel pressure 

e Improper engine 
compression 

e Faulty ECM 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS5(INFO) to check DTC's information fron 


DTCs menu. 
(4) Read "DTC Status" parameter. 


1.1 DIAGNOSTIC TROUBLE CODES 


1.MIL STATUS: 
2.DTC STATUS: 
3. DIAG. STATUS: 


NUMBER OF DTC : 1 ITEMS 


ON / OFF 
PRESENT / HISTORY 
DIAGNOSIS FINISHED 


DTC CAUSE TO SYSTEN ERROR : PXXXX 
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(5) Is "Present" Fault displayed? 


YES 
Go to "System Inspection" procedure. 


| NO = = |] 


Although the misfire does not occur when the vehicle is brought to workshop, misfire can be reproduced wl 
condition is met. Drive the vehicle according to the freeze frame data in order to satisfy the condition. 


SYSTEM INSPECTION 
1. Check Spark Pulg 
(1) Remove cylinder’s spark plugs 
(2) Visually/physically inspect the following items: 
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks 
- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.) 
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs. 
(3) Has a problem been found in any of the above areas? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


EA °° &#&#«§€§ CY 


Go to "Check Air Leakage " as indicated below 


2. Check Air Leakage 
(1) Visually/physically inspect the intake/exhaust system as following items, 
- Vacuum hoses for splits, kinks and improper connections. 
- Throttle body gasket 
- Gasket between intake manifold and cylinder head 
- Seals between intake manifold and fuel injectors 
- Exhaust system between HO2S and Three way catalyst for air leakage 
(2) Has a problem been found in any of the above areas? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


Se 


Go to "Check for air leakage in Positive Crankcase Ventilation Valve(PCV) 


3. Check for air leakage in Positive Crankcase Ventilation Valve(PCV) 
(1) Remove PCV valve from cylinder head cover by puling ventilation hose 


(2) With engine idling block PCV valve opening 

(3) Verify that vacuum is felt 

(4) Remove PCV valve 

(5) Blow through valve from prot "A" and verify that air comes out of prot "B" 

(6) Blow through valve from prot "B" and verifty that no air comes out of port "A" 
(7) Has a problem been found ? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


| NO = = = |] 


Go to "Check Compression pressure" as indicated below 
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4. Check Compression pressure 
(1) Warm up the engine to normal operating temperature 


(2) Disconnect the spark plug cables and remove the spark plugs. 
(3) Crank the engine to remove any foreign material in the cylinders. 
(4) Put compression pressure gauge into spark pulg hole 


(5) Crank the engine with widely opend throttle valve and check compression pressure at each cylinder 


Specification : 1323kPa(13.5 kg/cm?,192 psi) 


(6) Is compression pressure for each cylinder displayed within specifications ? 


YES 
Go to "Check Timing " as indicated below 


EA °°» 


Add a small amount of oil through the spark plug hole, and repeat above steps. If the addition of oil causes 
the compression to rise, the cause is a worn or damaged piston ring or cylinder inner surface. 

If the compression remains the same, the cause is a burnt or defective valve seat, or pressure is leaking 
from the gasket. Repair as necessary and go to "Verification of Vehicle Repair" procedure 


5. Check Timing 
(1) Ignition "OFF" 
(2) Monitor these signal waveforms from CAM and Crank shaft position Sensor are correctly aligned. 


Reference : The 17th of CKP signal from missing tooth is aligned with high of CMP signal 
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(3) Are all timing marks alligned correctly ? 
YES 
Go to "Check Fuel Pressure" as indicated below 
Check that Cam, Crank and Oil pump sprocket timing marks are correctly aligned. Repair or readjust as 
necessary and go to "Verification of Vehicle Repair" procedure 
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6. Check Fuel Pressure 


1. Be cautious that Fuel is explosive and an empty fuel tank can still contain explosive gases. When 
working on fuel system make sure to supply adequate ventilation to the work area. Do not smoke, and 
keep sparks and open flames away. 


2. The fuel system remains under pressure when the engine is not running. Release fuel system pressure 
before disconnecting any fuel line to reduce the chance of presonal injury or fire damage to vehicle 
components. 

(1) IG "OFF" and disconnect Fuel Pump Relay in Junction Box. 

(2) Start-up and wait until it stops itself. 

(3) IG "OFF" and connect Fuel Pump Relay. 

(4) Install the fuel pressure gauge to the delivery pipe with the fuel pressure gauge adaptor. 


(5) Activate the fuel pump, and with fuel pressure applied, check that there is no fuel leakage from the pressure 
gauge or connection part. 


(6) Measure the fuel pressure at idle. 


Specification : 374.6 ~ 384.4 kPa(3.82 ~ 3.92 kg/cm?, 54.3 ~ 55.8 psi) 


(7) Is the measured fuel pressure within specifications ? 


YES 
Substitute with a known - good ECM and check for proper operation. If the problem is corrected, replace 
ECM and go to "Verification of Vehicle Repair" procedure. 


| NO = = = |] 


Repair or replace according to the below table. And then, go to " Verification of Vehicle 
Repair"procedure. 


Fuel Pressure is too low 


Fuel Pressure is too high 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 

conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


| NO = = = 


Go to the applicable troubleshooting procedure. 


Engine Electrical System > Troubleshooting > P0302 
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COMPONENT LOCATION 


NX) 


y Injector (Bank 1) 
Ignition Coil (Bank 1) Injector (Bank 2) Ingition Coil (Bank 2) 


GENERAL DESCRIPTION 


Misfires can be caused by lack of combustion in a cylinder due to absence of spark, poor fuel metering, poor 
compression, or many other causes. Even a small number of misfires may result in excessive exhaust emissions due 
to the unburned mixture. Increased misfire rates cause damage to the catalytic converter. The ECM monitors the 
crankshaft speed variation to determine if any misfiring generated. The ECM identifies the specific cylinder in which 
the misfire has occurred and counts individual misfire events by monitoring changes in the crankshaft rotation for 
each cylinder. A random misfire indicates two or more cylinders are misfiring. 


DTC DESCRIPTION 

The ECM measures reference event times and calculates the positive and negative acceleration of the crank wheel to 
detrmine whether a misfire has occurred.When the rate of misfire exceeds a threshold where the catalyst reaches a 
temperature where permanent damage can ocur, to the point that tail pipe emissions reach 1.5 times the tailpipe 
standard or where a cylinder misfire cause a loss of torque produced from that cylinder. ECM sets this DTC. In 
case that misfire affects Catalyst damage, MIL(Malfunction Indicator Lamp) will be illuminating and blinking at 1HZ 
frequency. However, In case of Indivisual and Emission damaging misfire, MIL will be turned on when the 
malfunction is detected. 

Especially, if injector connector / Ignition coil is disconnected for more than 46 sec., ECM sets DTC relating to 
misfire and conducts the fuel-cut to protect the catalyst. 


DTC DETECTING CONDITION 
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Detecting Condition Possible Cause 


e Determine ir a muliple cylinder misfire or a cylinder 
DTC strategy specific misfire is occurring by monitoring crnckshaft 
acceleration 


No disabling faults present / No disabiling Active Faults 
e P0340 / P0341 / P0118 / PO117/ P0115 / P0336 / 
P0335 / P1295 
P0103 / P0102 / 0108 / P0107 / P0106 / P0501 
e Engine speed between 550 and 5800 RPM 
e System voltage between 9 and 18 volts 


Enable condition 


e The ECT indicates an engine temperature between - 
6°C(20°F) and 120°C(248°F) 


+ Individual cylinder misfire detection 


e Emissions damaging - 18 times in 600 ignitions 
Case 2 (In case that the misfire affects more than 1.5 times 
Threshold than FTP emissins) 


Value e Catalyst damaging - 95 times in 600 ignitions at idle 
Case 3 ( It is going to be changeable according to the load 
or the temperature which is not in the range where it 
does not melt catalyst) 


MIL ON condition e 2 driving cycles 


MONITOR DTC STATUS 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


e Faulty Spark plugs 

e Faulty Spark plug 
cables 

e Air Leakage 

e Belt deflection and Air 
gap of CKPS 

e Incorrect timing 

e Faulty injector 

e Improper fuel pressure 

e Improper engine 
compression 

e Faulty ECM 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS5(INFO) to check DTC's information fron 


DTCs menu. 
(4) Read "DTC Status" parameter. 


1.1 DIAGNOSTIC TROUBLE CODES 


1.MIL STATUS: 
2.DTC STATUS: 
3. DIAG. STATUS: 


NUMBER OF DTC : 1 ITEMS 


ON / OFF 
PRESENT / HISTORY 
DIAGNOSIS FINISHED 


DTC CAUSE TO SYSTEN ERROR : PXXXX 
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(5) Is "Present" Fault displayed? 


YES 
Go to "System Inspection" procedure. 


| NO = = |] 


Although the misfire does not occur when the vehicle is brought to workshop, misfire can be reproduced wl 
condition is met. Drive the vehicle according to the freeze frame data in order to satisfy the condition. 


SYSTEM INSPECTION 
1. Check Spark Pulg 
(1) Remove cylinder’s spark plugs 
(2) Visually/physically inspect the following items: 
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks 
- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.) 
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs. 
(3) Has a problem been found in any of the above areas? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


EA °° &#&#«§€§ CY 


Go to "Check Air Leakage " as indicated below 


2. Check Air Leakage 
(1) Visually/physically inspect the intake/exhaust system as following items, 
- Vacuum hoses for splits, kinks and improper connections. 
- Throttle body gasket 
- Gasket between intake manifold and cylinder head 
- Seals between intake manifold and fuel injectors 
- Exhaust system between HO2S and Three way catalyst for air leakage 
(2) Has a problem been found in any of the above areas? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


Se 


Go to "Check for air leakage in Positive Crankcase Ventilation Valve(PCV) 


3. Check for air leakage in Positive Crankcase Ventilation Valve(PCV) 
(1) Remove PCV valve from cylinder head cover by puling ventilation hose 


(2) With engine idling block PCV valve opening 

(3) Verify that vacuum is felt 

(4) Remove PCV valve 

(5) Blow through valve from prot "A" and verify that air comes out of prot "B" 

(6) Blow through valve from prot "B" and verifty that no air comes out of port "A" 
(7) Has a problem been found ? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


| NO = = = |] 


Go to "Check Compression pressure" as indicated below 
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4. Check Compression pressure 
(1) Warm up the engine to normal operating temperature 


(2) Disconnect the spark plug cables and remove the spark plugs. 
(3) Crank the engine to remove any foreign material in the cylinders. 
(4) Put compression pressure gauge into spark pulg hole 


(5) Crank the engine with widely opend throttle valve and check compression pressure at each cylinder 


Specification : 1323kPa(13.5 kg/cm?,192 psi) 


(6) Is compression pressure for each cylinder displayed within specifications ? 


YES 
Go to "Check Timing " as indicated below 


EA °°» 


Add a small amount of oil through the spark plug hole, and repeat above steps. If the addition of oil causes 
the compression to rise, the cause is a worn or damaged piston ring or cylinder inner surface. 

If the compression remains the same, the cause is a burnt or defective valve seat, or pressure is leaking 
from the gasket. Repair as necessary and go to "Verification of Vehicle Repair" procedure 


5. Check Timing 
(1) Ignition "OFF" 
(2) Monitor these signal waveforms from CAM and Crank shaft position Sensor are correctly aligned. 


Reference : The 17th of CKP signal from missing tooth is aligned with high of CMP signal 
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(3) Are all timing marks alligned correctly ? 
YES 
Go to "Check Fuel Pressure" as indicated below 
Check that Cam, Crank and Oil pump sprocket timing marks are correctly aligned. Repair or readjust as 
necessary and go to "Verification of Vehicle Repair" procedure 
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6. Check Fuel Pressure 


1. Be cautious that Fuel is explosive and an empty fuel tank can still contain explosive gases. When 
working on fuel system make sure to supply adequate ventilation to the work area. Do not smoke, and 
keep sparks and open flames away. 


2. The fuel system remains under pressure when the engine is not running. Release fuel system pressure 
before disconnecting any fuel line to reduce the chance of presonal injury or fire damage to vehicle 
components. 

(1) IG "OFF" and disconnect Fuel Pump Relay in Junction Box. 

(2) Start-up and wait until it stops itself. 

(3) IG "OFF" and connect Fuel Pump Relay. 

(4) Install the fuel pressure gauge to the delivery pipe with the fuel pressure gauge adaptor. 


(5) Activate the fuel pump, and with fuel pressure applied, check that there is no fuel leakage from the pressure 
gauge or connection part. 


(6) Measure the fuel pressure at idle. 


Specification : 374.6 ~ 384.4 kPa(3.82 ~ 3.92 kg/cm?, 54.3 ~ 55.8 psi) 


(7) Is the measured fuel pressure within specifications ? 


YES 
Substitute with a known - good ECM and check for proper operation. If the problem is corrected, replace 
ECM and go to "Verification of Vehicle Repair" procedure. 


| NO = = = |] 


Repair or replace according to the below table. And then, go to " Verification of Vehicle 
Repair"procedure. 


Fuel Pressure is too low 


Fuel Pressure is too high 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 

conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


| NO = = = 


Go to the applicable troubleshooting procedure. 


Engine Electrical System > Troubleshooting > P0303 
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COMPONENT LOCATION 


NX) 


y Injector (Bank 1) 
Ignition Coil (Bank 1) Injector (Bank 2) Ingition Coil (Bank 2) 


GENERAL DESCRIPTION 


Misfires can be caused by lack of combustion in a cylinder due to absence of spark, poor fuel metering, poor 
compression, or many other causes. Even a small number of misfires may result in excessive exhaust emissions due 
to the unburned mixture. Increased misfire rates cause damage to the catalytic converter. The ECM monitors the 
crankshaft speed variation to determine if any misfiring generated. The ECM identifies the specific cylinder in which 
the misfire has occurred and counts individual misfire events by monitoring changes in the crankshaft rotation for 
each cylinder. A random misfire indicates two or more cylinders are misfiring. 


DTC DESCRIPTION 

The ECM measures reference event times and calculates the positive and negative acceleration of the crank wheel to 
detrmine whether a misfire has occurred.When the rate of misfire exceeds a threshold where the catalyst reaches a 
temperature where permanent damage can ocur, to the point that tail pipe emissions reach 1.5 times the tailpipe 
standard or where a cylinder misfire cause a loss of torque produced from that cylinder. ECM sets this DTC. In 
case that misfire affects Catalyst damage, MIL(Malfunction Indicator Lamp) will be illuminating and blinking at 1HZ 
frequency. However, In case of Indivisual and Emission damaging misfire, MIL will be turned on when the 
malfunction is detected. 

Especially, if injector connector / Ignition coil is disconnected for more than 46 sec., ECM sets DTC relating to 
misfire and conducts the fuel-cut to protect the catalyst. 


DTC DETECTING CONDITION 
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Detecting Condition Possible Cause 


e Determine ir a muliple cylinder misfire or a cylinder 
DTC strategy specific misfire is occurring by monitoring crnckshaft 
acceleration 


No disabling faults present / No disabiling Active Faults 
e P0340 / P0341 / P0118 / PO117/ P0115 / P0336 / 
P0335 / P1295 
P0103 / P0102 / 0108 / P0107 / P0106 / P0501 
e Engine speed between 550 and 5800 RPM 
e System voltage between 9 and 18 volts 


Enable condition 


e The ECT indicates an engine temperature between - 
6°C(20°F) and 120°C(248°F) 


+ Individual cylinder misfire detection 


e Emissions damaging - 18 times in 600 ignitions 
Case 2 (In case that the misfire affects more than 1.5 times 
Threshold than FTP emissins) 


Value e Catalyst damaging - 95 times in 600 ignitions at idle 
Case 3 ( It is going to be changeable according to the load 
or the temperature which is not in the range where it 
does not melt catalyst) 


MIL ON condition e 2 driving cycles 


MONITOR DTC STATUS 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


e Faulty Spark plugs 

e Faulty Spark plug 
cables 

e Air Leakage 

e Belt deflection and Air 
gap of CKPS 

e Incorrect timing 

e Faulty injector 

e Improper fuel pressure 

e Improper engine 
compression 

e Faulty ECM 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS5(INFO) to check DTC's information fron 


DTCs menu. 
(4) Read "DTC Status" parameter. 


1.1 DIAGNOSTIC TROUBLE CODES 


1.MIL STATUS: 
2.DTC STATUS: 
3. DIAG. STATUS: 


NUMBER OF DTC : 1 ITEMS 


ON / OFF 
PRESENT / HISTORY 
DIAGNOSIS FINISHED 


DTC CAUSE TO SYSTEN ERROR : PXXXX 


Page 76 of 145 
(5) Is "Present" Fault displayed? 


YES 
Go to "System Inspection" procedure. 


| NO = = |] 


Although the misfire does not occur when the vehicle is brought to workshop, misfire can be reproduced wl 
condition is met. Drive the vehicle according to the freeze frame data in order to satisfy the condition. 


SYSTEM INSPECTION 
1. Check Spark Pulg 
(1) Remove cylinder’s spark plugs 
(2) Visually/physically inspect the following items: 
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks 
- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.) 
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs. 
(3) Has a problem been found in any of the above areas? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


EA °° &#&#«§€§ CY 


Go to "Check Air Leakage " as indicated below 


2. Check Air Leakage 
(1) Visually/physically inspect the intake/exhaust system as following items, 
- Vacuum hoses for splits, kinks and improper connections. 
- Throttle body gasket 
- Gasket between intake manifold and cylinder head 
- Seals between intake manifold and fuel injectors 
- Exhaust system between HO2S and Three way catalyst for air leakage 
(2) Has a problem been found in any of the above areas? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


Se 


Go to "Check for air leakage in Positive Crankcase Ventilation Valve(PCV) 


3. Check for air leakage in Positive Crankcase Ventilation Valve(PCV) 
(1) Remove PCV valve from cylinder head cover by puling ventilation hose 


(2) With engine idling block PCV valve opening 

(3) Verify that vacuum is felt 

(4) Remove PCV valve 

(5) Blow through valve from prot "A" and verify that air comes out of prot "B" 

(6) Blow through valve from prot "B" and verifty that no air comes out of port "A" 
(7) Has a problem been found ? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


| NO = = = |] 


Go to "Check Compression pressure" as indicated below 
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4. Check Compression pressure 
(1) Warm up the engine to normal operating temperature 


(2) Disconnect the spark plug cables and remove the spark plugs. 
(3) Crank the engine to remove any foreign material in the cylinders. 
(4) Put compression pressure gauge into spark pulg hole 


(5) Crank the engine with widely opend throttle valve and check compression pressure at each cylinder 


Specification : 1323kPa(13.5 kg/cm?,192 psi) 


(6) Is compression pressure for each cylinder displayed within specifications ? 


YES 
Go to "Check Timing " as indicated below 


EA °°» 


Add a small amount of oil through the spark plug hole, and repeat above steps. If the addition of oil causes 
the compression to rise, the cause is a worn or damaged piston ring or cylinder inner surface. 

If the compression remains the same, the cause is a burnt or defective valve seat, or pressure is leaking 
from the gasket. Repair as necessary and go to "Verification of Vehicle Repair" procedure 


5. Check Timing 
(1) Ignition "OFF" 
(2) Monitor these signal waveforms from CAM and Crank shaft position Sensor are correctly aligned. 


Reference : The 17th of CKP signal from missing tooth is aligned with high of CMP signal 
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(3) Are all timing marks alligned correctly ? 
YES 
Go to "Check Fuel Pressure" as indicated below 
Check that Cam, Crank and Oil pump sprocket timing marks are correctly aligned. Repair or readjust as 
necessary and go to "Verification of Vehicle Repair" procedure 
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6. Check Fuel Pressure 


1. Be cautious that Fuel is explosive and an empty fuel tank can still contain explosive gases. When 
working on fuel system make sure to supply adequate ventilation to the work area. Do not smoke, and 
keep sparks and open flames away. 


2. The fuel system remains under pressure when the engine is not running. Release fuel system pressure 
before disconnecting any fuel line to reduce the chance of presonal injury or fire damage to vehicle 
components. 

(1) IG "OFF" and disconnect Fuel Pump Relay in Junction Box. 

(2) Start-up and wait until it stops itself. 

(3) IG "OFF" and connect Fuel Pump Relay. 

(4) Install the fuel pressure gauge to the delivery pipe with the fuel pressure gauge adaptor. 


(5) Activate the fuel pump, and with fuel pressure applied, check that there is no fuel leakage from the pressure 
gauge or connection part. 


(6) Measure the fuel pressure at idle. 


Specification : 374.6 ~ 384.4 kPa(3.82 ~ 3.92 kg/cm?, 54.3 ~ 55.8 psi) 


(7) Is the measured fuel pressure within specifications ? 


YES 
Substitute with a known - good ECM and check for proper operation. If the problem is corrected, replace 
ECM and go to "Verification of Vehicle Repair" procedure. 


| NO = = = |] 


Repair or replace according to the below table. And then, go to " Verification of Vehicle 
Repair"procedure. 


Fuel Pressure is too low 


Fuel Pressure is too high 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 

conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


| NO = = = 


Go to the applicable troubleshooting procedure. 


Engine Electrical System > Troubleshooting > P0304 
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COMPONENT LOCATION 


NX) 


y Injector (Bank 1) 
Ignition Coil (Bank 1) Injector (Bank 2) Ingition Coil (Bank 2) 


GENERAL DESCRIPTION 


Misfires can be caused by lack of combustion in a cylinder due to absence of spark, poor fuel metering, poor 
compression, or many other causes. Even a small number of misfires may result in excessive exhaust emissions due 
to the unburned mixture. Increased misfire rates cause damage to the catalytic converter. The ECM monitors the 
crankshaft speed variation to determine if any misfiring generated. The ECM identifies the specific cylinder in which 
the misfire has occurred and counts individual misfire events by monitoring changes in the crankshaft rotation for 
each cylinder. A random misfire indicates two or more cylinders are misfiring. 


DTC DESCRIPTION 

The ECM measures reference event times and calculates the positive and negative acceleration of the crank wheel to 
detrmine whether a misfire has occurred.When the rate of misfire exceeds a threshold where the catalyst reaches a 
temperature where permanent damage can ocur, to the point that tail pipe emissions reach 1.5 times the tailpipe 
standard or where a cylinder misfire cause a loss of torque produced from that cylinder. ECM sets this DTC. In 
case that misfire affects Catalyst damage, MIL(Malfunction Indicator Lamp) will be illuminating and blinking at 1HZ 
frequency. However, In case of Indivisual and Emission damaging misfire, MIL will be turned on when the 
malfunction is detected. 

Especially, if injector connector / Ignition coil is disconnected for more than 46 sec., ECM sets DTC relating to 
misfire and conducts the fuel-cut to protect the catalyst. 


DTC DETECTING CONDITION 
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Detecting Condition Possible Cause 


e Determine ir a muliple cylinder misfire or a cylinder 
DTC strategy specific misfire is occurring by monitoring crnckshaft 
acceleration 


No disabling faults present / No disabiling Active Faults 
e P0340 / P0341 / P0118 / PO117/ P0115 / P0336 / 
P0335 / P1295 
P0103 / P0102 / 0108 / P0107 / P0106 / P0501 
e Engine speed between 550 and 5800 RPM 
e System voltage between 9 and 18 volts 


Enable condition 


e The ECT indicates an engine temperature between - 
6°C(20°F) and 120°C(248°F) 


+ Individual cylinder misfire detection 


e Emissions damaging - 18 times in 600 ignitions 
Case 2 (In case that the misfire affects more than 1.5 times 
Threshold than FTP emissins) 


Value e Catalyst damaging - 95 times in 600 ignitions at idle 
Case 3 ( It is going to be changeable according to the load 
or the temperature which is not in the range where it 
does not melt catalyst) 


MIL ON condition e 2 driving cycles 


MONITOR DTC STATUS 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


e Faulty Spark plugs 

e Faulty Spark plug 
cables 

e Air Leakage 

e Belt deflection and Air 
gap of CKPS 

e Incorrect timing 

e Faulty injector 

e Improper fuel pressure 

e Improper engine 
compression 

e Faulty ECM 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS5(INFO) to check DTC's information fron 


DTCs menu. 
(4) Read "DTC Status" parameter. 


1.1 DIAGNOSTIC TROUBLE CODES 


1.MIL STATUS: 
2.DTC STATUS: 
3. DIAG. STATUS: 


NUMBER OF DTC : 1 ITEMS 


ON / OFF 
PRESENT / HISTORY 
DIAGNOSIS FINISHED 


DTC CAUSE TO SYSTEN ERROR : PXXXX 
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(5) Is "Present" Fault displayed? 


YES 
Go to "System Inspection" procedure. 


| NO = = |] 


Although the misfire does not occur when the vehicle is brought to workshop, misfire can be reproduced wl 
condition is met. Drive the vehicle according to the freeze frame data in order to satisfy the condition. 


SYSTEM INSPECTION 
1. Check Spark Pulg 
(1) Remove cylinder’s spark plugs 
(2) Visually/physically inspect the following items: 
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks 
- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.) 
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs. 
(3) Has a problem been found in any of the above areas? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


EA °° &#&#«§€§ CY 


Go to "Check Air Leakage " as indicated below 


2. Check Air Leakage 
(1) Visually/physically inspect the intake/exhaust system as following items, 
- Vacuum hoses for splits, kinks and improper connections. 
- Throttle body gasket 
- Gasket between intake manifold and cylinder head 
- Seals between intake manifold and fuel injectors 
- Exhaust system between HO2S and Three way catalyst for air leakage 
(2) Has a problem been found in any of the above areas? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


Se 


Go to "Check for air leakage in Positive Crankcase Ventilation Valve(PCV) 


3. Check for air leakage in Positive Crankcase Ventilation Valve(PCV) 
(1) Remove PCV valve from cylinder head cover by puling ventilation hose 


(2) With engine idling block PCV valve opening 

(3) Verify that vacuum is felt 

(4) Remove PCV valve 

(5) Blow through valve from prot "A" and verify that air comes out of prot "B" 

(6) Blow through valve from prot "B" and verifty that no air comes out of port "A" 
(7) Has a problem been found ? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


| NO = = = |] 


Go to "Check Compression pressure" as indicated below 
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4. Check Compression pressure 
(1) Warm up the engine to normal operating temperature 


(2) Disconnect the spark plug cables and remove the spark plugs. 
(3) Crank the engine to remove any foreign material in the cylinders. 
(4) Put compression pressure gauge into spark pulg hole 


(5) Crank the engine with widely opend throttle valve and check compression pressure at each cylinder 


Specification : 1323kPa(13.5 kg/cm?,192 psi) 


(6) Is compression pressure for each cylinder displayed within specifications ? 


YES 
Go to "Check Timing " as indicated below 


EA °°» 


Add a small amount of oil through the spark plug hole, and repeat above steps. If the addition of oil causes 
the compression to rise, the cause is a worn or damaged piston ring or cylinder inner surface. 

If the compression remains the same, the cause is a burnt or defective valve seat, or pressure is leaking 
from the gasket. Repair as necessary and go to "Verification of Vehicle Repair" procedure 


5. Check Timing 
(1) Ignition "OFF" 
(2) Monitor these signal waveforms from CAM and Crank shaft position Sensor are correctly aligned. 


Reference : The 17th of CKP signal from missing tooth is aligned with high of CMP signal 
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(3) Are all timing marks alligned correctly ? 
YES 
Go to "Check Fuel Pressure" as indicated below 
Check that Cam, Crank and Oil pump sprocket timing marks are correctly aligned. Repair or readjust as 
necessary and go to "Verification of Vehicle Repair" procedure 
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6. Check Fuel Pressure 


1. Be cautious that Fuel is explosive and an empty fuel tank can still contain explosive gases. When 
working on fuel system make sure to supply adequate ventilation to the work area. Do not smoke, and 
keep sparks and open flames away. 


2. The fuel system remains under pressure when the engine is not running. Release fuel system pressure 
before disconnecting any fuel line to reduce the chance of presonal injury or fire damage to vehicle 
components. 

(1) IG "OFF" and disconnect Fuel Pump Relay in Junction Box. 

(2) Start-up and wait until it stops itself. 

(3) IG "OFF" and connect Fuel Pump Relay. 

(4) Install the fuel pressure gauge to the delivery pipe with the fuel pressure gauge adaptor. 


(5) Activate the fuel pump, and with fuel pressure applied, check that there is no fuel leakage from the pressure 
gauge or connection part. 


(6) Measure the fuel pressure at idle. 


Specification : 374.6 ~ 384.4 kPa(3.82 ~ 3.92 kg/cm?, 54.3 ~ 55.8 psi) 


(7) Is the measured fuel pressure within specifications ? 


YES 
Substitute with a known - good ECM and check for proper operation. If the problem is corrected, replace 
ECM and go to "Verification of Vehicle Repair" procedure. 


| NO = = = |] 


Repair or replace according to the below table. And then, go to " Verification of Vehicle 
Repair"procedure. 


Fuel Pressure is too low 


Fuel Pressure is too high 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 

conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


| NO = = = 


Go to the applicable troubleshooting procedure. 


Engine Electrical System > Troubleshooting > P0305 
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COMPONENT LOCATION 


NX) 


y Injector (Bank 1) 
Ignition Coil (Bank 1) Injector (Bank 2) Ingition Coil (Bank 2) 


GENERAL DESCRIPTION 


Misfires can be caused by lack of combustion in a cylinder due to absence of spark, poor fuel metering, poor 
compression, or many other causes. Even a small number of misfires may result in excessive exhaust emissions due 
to the unburned mixture. Increased misfire rates cause damage to the catalytic converter. The ECM monitors the 
crankshaft speed variation to determine if any misfiring generated. The ECM identifies the specific cylinder in which 
the misfire has occurred and counts individual misfire events by monitoring changes in the crankshaft rotation for 
each cylinder. A random misfire indicates two or more cylinders are misfiring. 


DTC DESCRIPTION 

The ECM measures reference event times and calculates the positive and negative acceleration of the crank wheel to 
detrmine whether a misfire has occurred.When the rate of misfire exceeds a threshold where the catalyst reaches a 
temperature where permanent damage can ocur, to the point that tail pipe emissions reach 1.5 times the tailpipe 
standard or where a cylinder misfire cause a loss of torque produced from that cylinder. ECM sets this DTC. In 
case that misfire affects Catalyst damage, MIL(Malfunction Indicator Lamp) will be illuminating and blinking at 1HZ 
frequency. However, In case of Indivisual and Emission damaging misfire, MIL will be turned on when the 
malfunction is detected. 

Especially, if injector connector / Ignition coil is disconnected for more than 46 sec., ECM sets DTC relating to 
misfire and conducts the fuel-cut to protect the catalyst. 


DTC DETECTING CONDITION 
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Detecting Condition Possible Cause 


e Determine ir a muliple cylinder misfire or a cylinder 
DTC strategy specific misfire is occurring by monitoring crnckshaft 
acceleration 


No disabling faults present / No disabiling Active Faults 
e P0340 / P0341 / P0118 / PO117/ P0115 / P0336 / 
P0335 / P1295 
P0103 / P0102 / 0108 / P0107 / P0106 / P0501 
e Engine speed between 550 and 5800 RPM 
e System voltage between 9 and 18 volts 


Enable condition 


e The ECT indicates an engine temperature between - 
6°C(20°F) and 120°C(248°F) 


+ Individual cylinder misfire detection 


e Emissions damaging - 18 times in 600 ignitions 
Case 2 (In case that the misfire affects more than 1.5 times 
Threshold than FTP emissins) 


Value e Catalyst damaging - 95 times in 600 ignitions at idle 
Case 3 ( It is going to be changeable according to the load 
or the temperature which is not in the range where it 
does not melt catalyst) 


MIL ON condition e 2 driving cycles 


MONITOR DTC STATUS 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


e Faulty Spark plugs 

e Faulty Spark plug 
cables 

e Air Leakage 

e Belt deflection and Air 
gap of CKPS 

e Incorrect timing 

e Faulty injector 

e Improper fuel pressure 

e Improper engine 
compression 

e Faulty ECM 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS5(INFO) to check DTC's information fron 


DTCs menu. 
(4) Read "DTC Status" parameter. 


1.1 DIAGNOSTIC TROUBLE CODES 


1.MIL STATUS: 
2.DTC STATUS: 
3. DIAG. STATUS: 


NUMBER OF DTC : 1 ITEMS 


ON / OFF 
PRESENT / HISTORY 
DIAGNOSIS FINISHED 


DTC CAUSE TO SYSTEN ERROR : PXXXX 
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(5) Is "Present" Fault displayed? 


YES 
Go to "System Inspection" procedure. 


| NO = = |] 


Although the misfire does not occur when the vehicle is brought to workshop, misfire can be reproduced wl 
condition is met. Drive the vehicle according to the freeze frame data in order to satisfy the condition. 


SYSTEM INSPECTION 
1. Check Spark Pulg 
(1) Remove cylinder’s spark plugs 
(2) Visually/physically inspect the following items: 
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks 
- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.) 
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs. 
(3) Has a problem been found in any of the above areas? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


EA = = = CY 


Go to "Check Air Leakage " as indicated below 


2. Check Air Leakage 
(1) Visually/physically inspect the intake/exhaust system as following items, 
- Vacuum hoses for splits, kinks and improper connections. 
- Throttle body gasket 
- Gasket between intake manifold and cylinder head 
- Seals between intake manifold and fuel injectors 
- Exhaust system between HO2S and Three way catalyst for air leakage 
(2) Has a problem been found in any of the above areas? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


Se 


Go to "Check for air leakage in Positive Crankcase Ventilation Valve(PCV) 


3. Check for air leakage in Positive Crankcase Ventilation Valve(PCV) 
(1) Remove PCV valve from cylinder head cover by puling ventilation hose 


(2) With engine idling block PCV valve opening 

(3) Verify that vacuum is felt 

(4) Remove PCV valve 

(5) Blow through valve from prot "A" and verify that air comes out of prot "B" 

(6) Blow through valve from prot "B" and verifty that no air comes out of port "A" 
(7) Has a problem been found ? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


| NO = = = |] 


Go to "Check Compression pressure" as indicated below 
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4. Check Compression pressure 
(1) Warm up the engine to normal operating temperature 


(2) Disconnect the spark plug cables and remove the spark plugs. 
(3) Crank the engine to remove any foreign material in the cylinders. 
(4) Put compression pressure gauge into spark pulg hole 


(5) Crank the engine with widely opend throttle valve and check compression pressure at each cylinder 


Specification : 1323kPa(13.5 kg/cm?,192 psi) 


(6) Is compression pressure for each cylinder displayed within specifications ? 


YES 
Go to "Check Timing " as indicated below 


EA °°» 


Add a small amount of oil through the spark plug hole, and repeat above steps. If the addition of oil causes 
the compression to rise, the cause is a worn or damaged piston ring or cylinder inner surface. 

If the compression remains the same, the cause is a burnt or defective valve seat, or pressure is leaking 
from the gasket. Repair as necessary and go to "Verification of Vehicle Repair" procedure 


5. Check Timing 
(1) Ignition "OFF" 
(2) Monitor these signal waveforms from CAM and Crank shaft position Sensor are correctly aligned. 


Reference : The 17th of CKP signal from missing tooth is aligned with high of CMP signal 
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(3) Are all timing marks alligned correctly ? 
YES 
Go to "Check Fuel Pressure" as indicated below 
Check that Cam, Crank and Oil pump sprocket timing marks are correctly aligned. Repair or readjust as 
necessary and go to "Verification of Vehicle Repair" procedure 
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6. Check Fuel Pressure 


1. Be cautious that Fuel is explosive and an empty fuel tank can still contain explosive gases. When 
working on fuel system make sure to supply adequate ventilation to the work area. Do not smoke, and 
keep sparks and open flames away. 


2. The fuel system remains under pressure when the engine is not running. Release fuel system pressure 
before disconnecting any fuel line to reduce the chance of presonal injury or fire damage to vehicle 
components. 

(1) IG "OFF" and disconnect Fuel Pump Relay in Junction Box. 

(2) Start-up and wait until it stops itself. 

(3) IG "OFF" and connect Fuel Pump Relay. 

(4) Install the fuel pressure gauge to the delivery pipe with the fuel pressure gauge adaptor. 


(5) Activate the fuel pump, and with fuel pressure applied, check that there is no fuel leakage from the pressure 
gauge or connection part. 


(6) Measure the fuel pressure at idle. 


Specification : 374.6 ~ 384.4 kPa(3.82 ~ 3.92 kg/cm?, 54.3 ~ 55.8 psi) 


(7) Is the measured fuel pressure within specifications ? 


YES 
Substitute with a known - good ECM and check for proper operation. If the problem is corrected, replace 
ECM and go to "Verification of Vehicle Repair" procedure. 


| NO = = = |] 


Repair or replace according to the below table. And then, go to " Verification of Vehicle 
Repair"procedure. 


Fuel Pressure is too low 


Fuel Pressure is too high 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 

conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


| NO = = = 


Go to the applicable troubleshooting procedure. 


Engine Electrical System > Troubleshooting > P0306 
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COMPONENT LOCATION 


NX) 


y Injector (Bank 1) 
Ignition Coil (Bank 1) Injector (Bank 2) Ingition Coil (Bank 2) 


GENERAL DESCRIPTION 


Misfires can be caused by lack of combustion in a cylinder due to absence of spark, poor fuel metering, poor 
compression, or many other causes. Even a small number of misfires may result in excessive exhaust emissions due 
to the unburned mixture. Increased misfire rates cause damage to the catalytic converter. The ECM monitors the 
crankshaft speed variation to determine if any misfiring generated. The ECM identifies the specific cylinder in which 
the misfire has occurred and counts individual misfire events by monitoring changes in the crankshaft rotation for 
each cylinder. A random misfire indicates two or more cylinders are misfiring. 


DTC DESCRIPTION 

The ECM measures reference event times and calculates the positive and negative acceleration of the crank wheel to 
detrmine whether a misfire has occurred.When the rate of misfire exceeds a threshold where the catalyst reaches a 
temperature where permanent damage can ocur, to the point that tail pipe emissions reach 1.5 times the tailpipe 
standard or where a cylinder misfire cause a loss of torque produced from that cylinder. ECM sets this DTC. In 
case that misfire affects Catalyst damage, MIL(Malfunction Indicator Lamp) will be illuminating and blinking at 1HZ 
frequency. However, In case of Indivisual and Emission damaging misfire, MIL will be turned on when the 
malfunction is detected. 

Especially, if injector connector / Ignition coil is disconnected for more than 46 sec., ECM sets DTC relating to 
misfire and conducts the fuel-cut to protect the catalyst. 


DTC DETECTING CONDITION 
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Detecting Condition Possible Cause 


e Determine ir a muliple cylinder misfire or a cylinder 
DTC strategy specific misfire is occurring by monitoring crnckshaft 
acceleration 


No disabling faults present / No disabiling Active Faults 
e P0340 / P0341 / P0118 / PO117/ P0115 / P0336 / 
P0335 / P1295 
P0103 / P0102 / 0108 / P0107 / P0106 / P0501 
e Engine speed between 550 and 5800 RPM 
e System voltage between 9 and 18 volts 


Enable condition 


e The ECT indicates an engine temperature between - 
6°C(20°F) and 120°C(248°F) 


+ Individual cylinder misfire detection 


e Emissions damaging - 18 times in 600 ignitions 
Case 2 (In case that the misfire affects more than 1.5 times 
Threshold than FTP emissins) 


Value e Catalyst damaging - 95 times in 600 ignitions at idle 
Case 3 ( It is going to be changeable according to the load 
or the temperature which is not in the range where it 
does not melt catalyst) 


MIL ON condition e 2 driving cycles 


MONITOR DTC STATUS 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


e Faulty Spark plugs 

e Faulty Spark plug 
cables 

e Air Leakage 

e Belt deflection and Air 
gap of CKPS 

e Incorrect timing 

e Faulty injector 

e Improper fuel pressure 

e Improper engine 
compression 

e Faulty ECM 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS5(INFO) to check DTC's information fron 


DTCs menu. 
(4) Read "DTC Status" parameter. 


1.1 DIAGNOSTIC TROUBLE CODES 


1.MIL STATUS: 
2.DTC STATUS: 
3. DIAG. STATUS: 


NUMBER OF DTC : 1 ITEMS 


ON / OFF 
PRESENT / HISTORY 
DIAGNOSIS FINISHED 


DTC CAUSE TO SYSTEN ERROR : PXXXX 
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(5) Is "Present" Fault displayed? 


YES 
Go to "System Inspection" procedure. 


| NO = = |] 


Although the misfire does not occur when the vehicle is brought to workshop, misfire can be reproduced wl 
condition is met. Drive the vehicle according to the freeze frame data in order to satisfy the condition. 


SYSTEM INSPECTION 
1. Check Spark Pulg 
(1) Remove cylinder’s spark plugs 
(2) Visually/physically inspect the following items: 
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks 
- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.) 
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs. 
(3) Has a problem been found in any of the above areas? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


EA °° &#&#«§€§ CY 


Go to "Check Air Leakage " as indicated below 


2. Check Air Leakage 
(1) Visually/physically inspect the intake/exhaust system as following items, 
- Vacuum hoses for splits, kinks and improper connections. 
- Throttle body gasket 
- Gasket between intake manifold and cylinder head 
- Seals between intake manifold and fuel injectors 
- Exhaust system between HO2S and Three way catalyst for air leakage 
(2) Has a problem been found in any of the above areas? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


Se 


Go to "Check for air leakage in Positive Crankcase Ventilation Valve(PCV) 


3. Check for air leakage in Positive Crankcase Ventilation Valve(PCV) 
(1) Remove PCV valve from cylinder head cover by puling ventilation hose 


(2) With engine idling block PCV valve opening 

(3) Verify that vacuum is felt 

(4) Remove PCV valve 

(5) Blow through valve from prot "A" and verify that air comes out of prot "B" 

(6) Blow through valve from prot "B" and verifty that no air comes out of port "A" 
(7) Has a problem been found ? 


YES 
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure 


| NO = = = |] 


Go to "Check Compression pressure" as indicated below 


Page 92 of 145 
4. Check Compression pressure 
(1) Warm up the engine to normal operating temperature 


(2) Disconnect the spark plug cables and remove the spark plugs. 
(3) Crank the engine to remove any foreign material in the cylinders. 
(4) Put compression pressure gauge into spark pulg hole 


(5) Crank the engine with widely opend throttle valve and check compression pressure at each cylinder 


Specification : 1323kPa(13.5 kg/cm?,192 psi) 


(6) Is compression pressure for each cylinder displayed within specifications ? 


YES 
Go to "Check Timing " as indicated below 


EA °°» 


Add a small amount of oil through the spark plug hole, and repeat above steps. If the addition of oil causes 
the compression to rise, the cause is a worn or damaged piston ring or cylinder inner surface. 

If the compression remains the same, the cause is a burnt or defective valve seat, or pressure is leaking 
from the gasket. Repair as necessary and go to "Verification of Vehicle Repair" procedure 


5. Check Timing 
(1) Ignition "OFF" 
(2) Monitor these signal waveforms from CAM and Crank shaft position Sensor are correctly aligned. 


Reference : The 17th of CKP signal from missing tooth is aligned with high of CMP signal 
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(3) Are all timing marks alligned correctly ? 
YES 
Go to "Check Fuel Pressure" as indicated below 
Check that Cam, Crank and Oil pump sprocket timing marks are correctly aligned. Repair or readjust as 
necessary and go to "Verification of Vehicle Repair" procedure 
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6. Check Fuel Pressure 


1. Be cautious that Fuel is explosive and an empty fuel tank can still contain explosive gases. When 
working on fuel system make sure to supply adequate ventilation to the work area. Do not smoke, and 
keep sparks and open flames away. 


2. The fuel system remains under pressure when the engine is not running. Release fuel system pressure 
before disconnecting any fuel line to reduce the chance of presonal injury or fire damage to vehicle 
components. 

(1) IG "OFF" and disconnect Fuel Pump Relay in Junction Box. 

(2) Start-up and wait until it stops itself. 

(3) IG "OFF" and connect Fuel Pump Relay. 

(4) Install the fuel pressure gauge to the delivery pipe with the fuel pressure gauge adaptor. 


(5) Activate the fuel pump, and with fuel pressure applied, check that there is no fuel leakage from the pressure 
gauge or connection part. 


(6) Measure the fuel pressure at idle. 


Specification : 374.6 ~ 384.4 kPa(3.82 ~ 3.92 kg/cm?, 54.3 ~ 55.8 psi) 


(7) Is the measured fuel pressure within specifications ? 


YES 
Substitute with a known - good ECM and check for proper operation. If the problem is corrected, replace 
ECM and go to "Verification of Vehicle Repair" procedure. 


| NO = = = |] 


Repair or replace according to the below table. And then, go to " Verification of Vehicle 
Repair"procedure. 


Fuel Pressure is too low 


Fuel Pressure is too high 


VERIFICATION OF VEHICLE REPAIR 

After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 

conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


| NO = = = 


Go to the applicable troubleshooting procedure. 


Engine Electrical System > Troubleshooting > P0351 
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COMPONENT LOCATION 


Injector (Bank 1) 
Ignition Coil (Bank 1) Injector (Bank 2) Ingition Coil (Bank 2) 


GENERAL DESCRIPTION 

With the ignition switch in the ON or START position, voltage is applied to the ignition coil. Each ignition coil 
consists of two coils. High tension leads go to each cylinder from the ignition coils. The ignition coils fire two spark 
plugs on every power stroke (the cylinder under compression and the cylinder on the exhaust stroke). The Engine 
Control Module (ECM) provides a switching circuit to ground for primary coil circuit control. The ECM uses the 
crankshaft position sensor and camshaft position sensor signal to time the energizing of the coil. When a primary 
ignition coil is energized and de-energized, the secondary coil produces a high voltage spike to the attached spark 


plugs. 


DTC DESCRIPTION 

Checking output signals from ignition coils every 10 sec. under detecting condition, if the signals indicating open or 
short in the circuit are detected for more than 5 sec., ECM sets this DTC. MIL(Malfunction Indication Lamp) turns 
on when the malfunction lasts till consecutive 2 driving cycle. 


DTC DETECTING CONDITION 


e Detects a short to ground, to battery or open 
DTC Strategy ee, Š ae 


e NO DTC related to this item 

e Engine running 

e 11V < Battery voltage < 16V 

e The above conditions are met > 0.5 sec. 


EnableConditions e Poor connection 


e Open or short in harness 


e Ignition Coil 


DiagnosisTime * C oninnous 
en (More than 5 sec.failure for every 10 sec.test) 


MIL On Condition | ° 2 driving cycles 


MONITOR DTC STATUS 
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1. Check DTC Status 


(1) Connect scantool to Data Link Connector(DLC). 
(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information fron 
DTCs menu 


4) Read "DTC Status" parameter. 
p 
1.1 DIAGNOSTIC TROUBLE CODES PXXXN TITLE 


< DTC TITLE 
1.MIL STATUS: ON / OFF 


2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC 


DTC CAUSE TO SYSTEM ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
YES 
Go to "Terminal and connector inspection" procedure. 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 


contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rey 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
| NO 
Go to " Power Circuit Inspection " procedure. 
POWER CIRCUIT INSEPCTION 


1. Check voltage 
(1) IG "OFF" and disconnect Ignition Coil connector. 
(2) IG "ON" and ENG "OFF" 


(3) Measure voltage between terminal 2 of ignition coil harness connector and chassis ground 


Specification : Approx. B+ 


1. gniben Control 
2. Battery Voltage 


(4) Is the measured voltage within specification ? 
Go to "Control Circuit Inspection" procedure. 
Check fuse connected to ignition coil for open. 
Repair open in harness, and go to "Verification of Vehicle Repair" procedure. 
CONTROL CIRCUIT INSPECTION 
1. Check short to battery in harness. 
(1) IG "OFF" and disconnect ignitioncoil connector and ECM connector. 


(2) Measure resistance between terminals | and 2 of ignition coil harness connector. 


Specification : Infinite 


1. Ignition Control 
2. Battery Voltage 


(3) Is the measured resistance within specification? 
VES D 
Go to "Check short to ground in harness" as follows. 


Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure. 


Page 96 of 145 


Page 97 of 145 


2. Check short to ground in harness 
(1) IG "OFF" and disconnect ignition coil connector and ECM connector. 


(2) Measure resistance between terminal 1 of ignition coil harness connector and chassis ground. 


Specification : Infinite 


i. Ignition Control 
2. Battery Voltage 


(3) Is the measured resistance within specification? 


YES 
Go to "Check open in harness" as follows. 


EA ë = | 


Repair short to ground in harness, and go to "Verification of Vehicle Repair" procedure. 


3. Check open in harness 
(1) IG "OFF" and disconnect Ignition Coil connector and ECM connector. 


(2) Measure resistance between terminal 1 of Ignition Coil harness connector and terminal 79 of ECM harness 
connector(C144-B). 
Specification : Below 1Q 


1. Ignition Control 
2. Bater Voltage 


(3) Is the measured resistance within specification? 


YES 
Go to "Component Inspection" procedure. 


| NO = = 


Repair open in harness, and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
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. Check Ignition Coil 
(1) IG "OFF" and disconnect ignition coil connector. 


(2) Measure resistance between terminals 1 and 2 of ignition coil connector.(Component side) 


(3) Measure resistance between terminal 2 of ignition coil connector and out terminal of secondary ignition coil. 
Specification : 


Rekane) Primary Coil (A) Secondary Coil (B) 
esistance 
0.62 + 10% (Q) 7.0 + 15% (KQ) 


1. Ignition Control 
2. Battery Voltage 


(4) Is the measured resistance within specification? 
YES 
Substitute with a known - good ECM and check for proper operation 
If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure. 
( NO M 
Substitute with a known - good Ignition Coil and check for proper operation. 
If the problem is corrected, replace Ignition Coil and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM. After testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


EA = = = | 


Go to the applicable troubleshooting procedure. 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION] 
Ignition Coil $4 (C151-1) ECM (C144-B) Ignition Coil #1 


= lonmon co | {Terminal | Connected to | Fuon | 
ECM C144-B (79) ignition Coil #1 


Control #1 


| 2 | MainRelay | Battery (8+) | 
Ignition Coil #3 
77 - Ignition Coil | | Terminal _| Connectedto | Function | 
comass | [| com owen om 
e | vanno ater) — 
Ignition Coil #5 
78 - Ignition Coil | | Terminai | Connectedto | Function | 
dents” | [1 | ow cree 70) | inon coins — 
| 2 | MainRelay | Battery (B+) 
Ignition Coll #2 
50 Ignition Cot | | Terminal | Connected to | Function | 
ne [C [o | ate | 
e | Emono | omon co 
Ignition Coll #4 
| Terminal _| Connectedto | Function | 
E emorsa || 1 | Main olay | Banoy | 
| 2 | ECMC144-B(40) | Ignition Coiled 
Ignition Coll #6 
A Terminal | Connectedto | Function | 
gano | TTT Wain Relay | Seye 


#5 || 


| 2 | OM 144-6 (19) 


CONDENSER 
Terminal | Connected to | Function | 
|! | Main Relay | Power Supply (B+) 


Main Relay 


SDOGOSODD SS OOCCOOOCO 
SOOPUSSOSCOSO COGS COSC OR 


©) 


DDD BDOOSORD COGCOSOC® 


C151-1,2,3,4,5,6 C149-4 


Ignition Coll CONDENSER C144-B 


Engine Electrical System > Troubleshooting > P0352 


COMPONENT LOCATION 
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\ Injector (Bank 1) 
Ignition Coil (Bank 1} Injector (Bank 2) Ingition Coil (Bank 2) 


GENERAL DESCRIPTION 

With the ignition switch in the ON or START position, voltage is applied to the ignition coil. Each ignition coil 
consists of two coils. High tension leads go to each cylinder from the ignition coils. The ignition coils fire two spark 
plugs on every power stroke (the cylinder under compression and the cylinder on the exhaust stroke). The Engine 
Control Module (ECM) provides a switching circuit to ground for primary coil circuit control. The ECM uses the 
crankshaft position sensor and camshaft position sensor signal to time the energizing of the coil. When a primary 
ignition coil is energized and de-energized, the secondary coil produces a high voltage spike to the attached spark 


plugs. 


DTC DESCRIPTION 

Checking output signals from ignition coils every 10 sec. under detecting condition, if the signals indicating open or 
short in the circuit are detected for more than 5 sec., ECM sets this DTC. MIL(Malfunction Indication Lamp) turns 
on when the malfunction lasts till consecutive 2 driving cycle. 


DTC DETECTING CONDITION 


e Detects a short to ground, to battery or open 
DTC Strategy Grait e ny OF OP 


e NO DTC related to this item 

e Engine running 

e 11V < Battery voltage < 16V 

e The above conditions are met > 0.5 sec. 


EnableConditions e Poor connection 


e Open or short in harness 


e Ignition Coil 


DiagnosisTime ve annuos 
m (More than 5 sec.failure for every 10 sec.test) 


MIL On Condition | ° 2 driving cycles 


MONITOR DTC STATUS 
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1. Check DTC Status 


(1) Connect scantool to Data Link Connector(DLC). 
(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information fron 
DTCs menu 


4) Read "DTC Status" parameter. 
p 
1.1 DIAGNOSTIC TROUBLE CODES PXXXN TITLE 


< DTC TITLE 
1.MIL STATUS: ON / OFF 


2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC 


DTC CAUSE TO SYSTEM ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
YES 
Go to "Terminal and connector inspection" procedure. 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 


contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rey 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
| NO 
Go to " Power Circuit Inspection " procedure. 
POWER CIRCUIT INSEPCTION 


1. Check voltage 
(1) IG "OFF" and disconnect Ignition Coil connector. 
(2) IG "ON" and ENG "OFF" 


(3) Measure voltage between terminal 1 of ignition coil harness connector and chassis ground 


Specification : Approx. B+ 


1. Battery Voltage 
gnien Control 


eei 


(4) Is the measured voltage within specification ? 
Go to "Control Circuit Inspection" procedure. 
Check fuse connected to ignition coil for open. 
Repair open in harness, and go to "Verification of Vehicle Repair" procedure. 
CONTROL CIRCUIT INSPECTION 
1. Check short to battery in harness. 
(1) IG "OFF" and disconnect ignitioncoil connector and ECM connector. 


(2) Measure resistance between terminals 1 and 2 of ignition coil harness connector. 


Specification : Infinite 


t. Battery Voltage 
z. lgnition Conmrol 


(3) Is the measured resistance within specification? 
VES D 
Go to "Check short to ground in harness" as follows. 


Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure. 
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2. Check short to ground in harness 
(1) IG "OFF" and disconnect ignition coil connector and ECM connector. 


(2) Measure resistance between terminal 2 of ignition coil harness connector and chassis ground. 


Specification : Infinite 


1. Battery Voltage 
2. Ignition Cortrol 


(3) Is the measured resistance within specification? 


YES 
Go to "Check open in harness" as follows. 


EA ë = | 


Repair short to ground in harness, and go to "Verification of Vehicle Repair" procedure. 


3. Check open in harness 
(1) IG "OFF" and disconnect Ignition Coil connector and ECM connector. 


(2) Measure resistance between terminal 2 of Ignition Coil harness connector and terminal 60 of ECM harness 
connector(C144-B). 


Specification : Below 1Q 


1. Batary Voltage 
2. ignition Control 


(3) Is the measured resistance within specification? 


YES 
Go to "Component Inspection" procedure. 


EA = = 


Repair open in harness, and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
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— 


. Check Ignition Coil 
(1) IG "OFF" and disconnect ignition coil connector. 


(2) Measure resistance between terminals 1 and 2 of ignition coil connector.(Component side) 


(3) Measure resistance between terminal 1 of ignition coil connector and out terminal of secondary ignition coil. 
Specification : 


Rekane) Primary Coil (A) Secondary Coil (B) 
esistance 
0.62 + 10% (Q) 7.0 + 15% (KQ) 


1. Battery Voltage 
2. Ignition Control 


(4) Is the measured resistance within specification? 
Substitute with a known - good ECM and check for proper operation 
If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure. 
Substitute with a known - good Ignition Coil and check for proper operation. 
If the problem is corrected, replace Ignition Coil and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM. After testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press FS(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


EA °°» 7 


Go to the applicable troubleshooting procedure. 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION] 
Ignition Coil $4 (C151-1) ECM (C144-B) Ignition Coil #1 


= lonmon co | {Terminal | Connected to | Fuon | 
ECM C144-B (79) ignition Coil #1 


Control #1 


| 2 | MainRelay | Battery (8+) | 
Ignition Coil #3 
77 - Ignition Coil | | Terminal _| Connectedto | Function | 
comass | [| com owen om 
e | vanno ater) — 
Ignition Coil #5 
78 - Ignition Coil | | Terminai | Connectedto | Function | 
dents” | [1 | ow cree 70) | inon coins — 
| 2 | MainRelay | Battery (B+) 
Ignition Coll #2 
50 Ignition Cot | | Terminal | Connected to | Function | 
ne [C [o | ate | 
e | Emono | omon co 
Ignition Coll #4 
| Terminal _| Connectedto | Function | 
E emorsa || 1 | Main olay | Banoy | 
| 2 | ECMC144-B(40) | Ignition Coiled 
Ignition Coll #6 
A Terminal | Connectedto | Function | 
gano | TTT Wain Relay | Seye 


#5 || 


| 2 | OM 144-6 (19) 


CONDENSER 
Terminal | Connected to | Function | 
|! | Main Relay | Power Supply (B+) 


Main Relay 


SDOGOSODD SS OOCCOOOCO 
SOOPUSSOSCOSO COGS COSC OR 


©) 


DDD BDOOSORD COGCOSOC® 


C151-1,2,3,4,5,6 C149-4 


Ignition Coll CONDENSER C144-B 


Engine Electrical System > Troubleshooting > P0353 


COMPONENT LOCATION 
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\ Injector (Bank 1) 
Ignition Coil (Bank 1} Injector (Bank 2) Ingition Coil (Bank 2) 


GENERAL DESCRIPTION 

With the ignition switch in the ON or START position, voltage is applied to the ignition coil. Each ignition coil 
consists of two coils. High tension leads go to each cylinder from the ignition coils. The ignition coils fire two spark 
plugs on every power stroke (the cylinder under compression and the cylinder on the exhaust stroke). The Engine 
Control Module (ECM) provides a switching circuit to ground for primary coil circuit control. The ECM uses the 
crankshaft position sensor and camshaft position sensor signal to time the energizing of the coil. When a primary 
ignition coil is energized and de-energized, the secondary coil produces a high voltage spike to the attached spark 


plugs. 


DTC DESCRIPTION 

Checking output signals from ignition coils every 10 sec. under detecting condition, if the signals indicating open or 
short in the circuit are detected for more than 5 sec., ECM sets this DTC. MIL(Malfunction Indication Lamp) turns 
on when the malfunction lasts till consecutive 2 driving cycle. 


DTC DETECTING CONDITION 


e Detects a short to ground, to battery or open 
DTC Strategy Grait e ny OF OP 


e NO DTC related to this item 

e Engine running 

e 11V < Battery voltage < 16V 

e The above conditions are met > 0.5 sec. 


EnableConditions e Poor connection 


e Open or short in harness 


e Ignition Coil 


DiagnosisTime ve annuos 
m (More than 5 sec.failure for every 10 sec.test) 


MIL On Condition | ° 2 driving cycles 


MONITOR DTC STATUS 
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1. Check DTC Status 


(1) Connect scantool to Data Link Connector(DLC). 
(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information fron 
DTCs menu 


4) Read "DTC Status" parameter. 
p 
1.1 DIAGNOSTIC TROUBLE CODES PXXXN TITLE 


< DTC TITLE 
1.MIL STATUS: ON / OFF 


2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC 


DTC CAUSE TO SYSTEM ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
YES 
Go to "Terminal and connector inspection" procedure. 


| NO = = e] 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 


contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rey 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
| NO 
Go to " Power Circuit Inspection " procedure. 
POWER CIRCUIT INSEPCTION 


1. Check voltage 
(1) IG "OFF" and disconnect Ignition Coil connector. 
(2) IG "ON" and ENG "OFF" 


(3) Measure voltage between terminal 2 of ignition coil harness connector and chassis ground 


Specification : Approx. B+ 


1. gniben Control 
2. Battery Voltage 


(4) Is the measured voltage within specification ? 
Go to "Control Circuit Inspection" procedure. 
Check fuse connected to ignition coil for open. 
Repair open in harness, and go to "Verification of Vehicle Repair" procedure. 
CONTROL CIRCUIT INSPECTION 
1. Check short to battery in harness. 
(1) IG "OFF" and disconnect ignitioncoil connector and ECM connector. 


(2) Measure resistance between terminals | and 2 of ignition coil harness connector. 


Specification : Infinite 


1. Ignition Control 
2. Battery Voltage 


(3) Is the measured resistance within specification? 
VES D 
Go to "Check short to ground in harness" as follows. 


Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure. 
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2. Check short to ground in harness 
(1) IG "OFF" and disconnect ignition coil connector and ECM connector. 


(2) Measure resistance between terminal 1 of ignition coil harness connector and chassis ground. 


Specification : Infinite 


1. ignition Control 
2 Sattery Voltage 


(3) Is the measured resistance within specification? 


YES 
Go to "Check open in harness" as follows. 


| NO = = |] 


Repair short to ground in harness, and go to "Verification of Vehicle Repair" procedure. 


3. Check open in harness 
(1) IG "OFF" and disconnect Ignition Coil connector and ECM connector. 


(2) Measure resistance between terminal 1 of Ignition Coil harness connector and terminal 77 of ECM harness 
connector(C144-B). 


Specification : Below 1Q 
1. Ignition Control 


“Uy i 2. Battery Voltaga 


(3) Is the measured resistance within specification? 


YES 
Go to "Component Inspection" procedure. 


| NO = = = 


Repair open in harness, and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
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. Check Ignition Coil 
(1) IG "OFF" and disconnect ignition coil connector. 


(2) Measure resistance between terminals 1 and 2 of ignition coil connector.(Component side) 


(3) Measure resistance between terminal 2 of ignition coil connector and out terminal of secondary ignition coil. 
Specification : 


Rekane) Primary Coil (A) Secondary Coil (B) 
esistance 
0.62 + 10% (Q) 7.0 + 15% (KQ) 


1. Ignition Control 
2. Battery Voltage 


(4) Is the measured resistance within specification? 
YES 
Substitute with a known - good ECM and check for proper operation 
If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure. 
( NO M 
Substitute with a known - good Ignition Coil and check for proper operation. 
If the problem is corrected, replace Ignition Coil and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM. After testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


EA = = = | 


Go to the applicable troubleshooting procedure. 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION] 
Ignition Coil $4 (C151-1) ECM (C144-B) Ignition Coil #1 


= lonmon co | {Terminal | Connected to | Fuon | 
ECM C144-B (79) ignition Coil #1 


Control #1 


| 2 | MainRelay | Battery (8+) | 
Ignition Coil #3 
77 - Ignition Coil | | Terminal _| Connectedto | Function | 
comass | [| com owen om 
e | vanno ater) — 
Ignition Coil #5 
78 - Ignition Coil | | Terminai | Connectedto | Function | 
dents” | [1 | ow cree 70) | inon coins — 
| 2 | MainRelay | Battery (B+) 
Ignition Coll #2 
50 Ignition Cot | | Terminal | Connected to | Function | 
ne [C [o | ate | 
e | Emono | omon co 
Ignition Coll #4 
| Terminal _| Connectedto | Function | 
E emorsa || 1 | Main olay | Banoy | 
| 2 | ECMC144-B(40) | Ignition Coiled 
Ignition Coll #6 
A Terminal | Connectedto | Function | 
gano | TTT Wain Relay | Seye 


#5 || 


| 2 | OM 144-6 (19) 


CONDENSER 
Terminal | Connected to | Function | 
|! | Main Relay | Power Supply (B+) 


Main Relay 


SDOGOSODD SS OOCCOOOCO 
SOOPUSSOSCOSO COGS COSC OR 


©) 


DDD BDOOSORD COGCOSOC® 


C151-1,2,3,4,5,6 C149-4 


Ignition Coll CONDENSER C144-B 


Engine Electrical System > Troubleshooting > P0354 


COMPONENT LOCATION 
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\ Injector (Bank 1) 
Ignition Coil (Bank 1} Injector (Bank 2) Ingition Coil (Bank 2) 


GENERAL DESCRIPTION 

With the ignition switch in the ON or START position, voltage is applied to the ignition coil. Each ignition coil 
consists of two coils. High tension leads go to each cylinder from the ignition coils. The ignition coils fire two spark 
plugs on every power stroke (the cylinder under compression and the cylinder on the exhaust stroke). The Engine 
Control Module (ECM) provides a switching circuit to ground for primary coil circuit control. The ECM uses the 
crankshaft position sensor and camshaft position sensor signal to time the energizing of the coil. When a primary 
ignition coil is energized and de-energized, the secondary coil produces a high voltage spike to the attached spark 


plugs. 


DTC DESCRIPTION 

Checking output signals from ignition coils every 10 sec. under detecting condition, if the signals indicating open or 
short in the circuit are detected for more than 5 sec., ECM sets this DTC. MIL(Malfunction Indication Lamp) turns 
on when the malfunction lasts till consecutive 2 driving cycle. 


DTC DETECTING CONDITION 


e Detects a short to ground, to battery or open 
DTC Strategy Grait e ny OF OP 


e NO DTC related to this item 

e Engine running 

e 11V < Battery voltage < 16V 

e The above conditions are met > 0.5 sec. 


EnableConditions e Poor connection 


e Open or short in harness 


e Ignition Coil 


DiagnosisTime ve annuos 
m (More than 5 sec.failure for every 10 sec.test) 


MIL On Condition | ° 2 driving cycles 


MONITOR DTC STATUS 
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1. Check DTC Status 


(1) Connect scantool to Data Link Connector(DLC). 
(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information fron 
DTCs menu 


4) Read "DTC Status" parameter. 
p 
1.1 DIAGNOSTIC TROUBLE CODES PXXXN TITLE 


< DTC TITLE 
1.MIL STATUS: ON / OFF 


2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC 


DTC CAUSE TO SYSTEM ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
YES 
Go to "Terminal and connector inspection" procedure. 


| NO = = e] 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 


contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rey 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
| NO 
Go to " Power Circuit Inspection " procedure. 
POWER CIRCUIT INSEPCTION 


1. Check voltage 
(1) IG "OFF" and disconnect Ignition Coil connector. 
(2) IG "ON" and ENG "OFF" 


(3) Measure voltage between terminal 1 of ignition coil harness connector and chassis ground 


Specification : Approx. B+ 


1. Battery Voltage 
2. Ign tion Control 


(4) Is the measured voltage within specification ? 
Go to "Control Circuit Inspection" procedure. 
Check fuse connected to ignition coil for open. 
Repair open in harness, and go to "Verification of Vehicle Repair" procedure. 
CONTROL CIRCUIT INSPECTION 
1. Check short to battery in harness. 
(1) IG "OFF" and disconnect ignitioncoil connector and ECM connector. 


(2) Measure resistance between terminals | and 2 of ignition coil harness connector. 


Specification : Infinite 


1. Battery Voltage 
2. Ignition Control 


(3) Is the measured resistance within specification? 
YES 


Go to "Check short to ground in harness" as follows. 


Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure. 
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2. Check short to ground in harness 
(1) IG "OFF" and disconnect ignition coil connector and ECM connector. 


(2) Measure resistance between terminal 2 of ignition coil harness connector and chassis ground. 


Specification : Infinite 


t. Battery Voltage 
2. Ignition Control 


(3) Is the measured resistance within specification? 


YES 
Go to "Check open in harness" as follows. 


| NO = = |] 


Repair short to ground in harness, and go to "Verification of Vehicle Repair" procedure. 


3. Check open in harness 
(1) IG "OFF" and disconnect Ignition Coil connector and ECM connector. 


(2) Measure resistance between terminal 2 of Ignition Coil harness connector and terminal 40 of ECM harness 
connector(C144-B). 


Specification : Below 1Q 


1. Battery Voltage 
2. Ignition Control 


WOSLED 


(3) Is the measured resistance within specification? 


YES 
Go to "Component Inspection" procedure. 


EA O = | 


Repair open in harness, and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
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— 


. Check Ignition Coil 
(1) IG "OFF" and disconnect ignition coil connector. 


(2) Measure resistance between terminals 1 and 2 of ignition coil connector.(Component side) 


(3) Measure resistance between terminal 1 of ignition coil connector and out terminal of secondary ignition coil. 


Specification : 
i Primary Coil (A) Secondary Coil (B) 
Resistance (Q) 
0.62 + 10% (Q) 7.0 + 15% (kQ) 
C151-4 
=) 1. Battery Voltage 
f= | 2. Ignition Control 


(4) Is the measured resistance within specification? 
Substitute with a known - good ECM and check for proper operation 
If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure. 
Substitute with a known - good Ignition Coil and check for proper operation. 
If the problem is corrected, replace Ignition Coil and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM. After testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press FS(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


EA °°» 7 


Go to the applicable troubleshooting procedure. 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION] 
Ignition Coil $4 (C151-1) ECM (C144-B) Ignition Coil #1 


= lonmon co | {Terminal | Connected to | Fuon | 
ECM C144-B (79) ignition Coil #1 


Control #1 


| 2 | MainRelay | Battery (8+) | 
Ignition Coil #3 
77 - Ignition Coil | | Terminal _| Connectedto | Function | 
comass | [| com owen om 
e | vanno ater) — 
Ignition Coil #5 
78 - Ignition Coil | | Terminai | Connectedto | Function | 
dents” | [1 | ow cree 70) | inon coins — 
| 2 | MainRelay | Battery (B+) 
Ignition Coll #2 
50 Ignition Cot | | Terminal | Connected to | Function | 
ne [C [o | ate | 
e | Emono | omon co 
Ignition Coll #4 
| Terminal _| Connectedto | Function | 
E emorsa || 1 | Main olay | Banoy | 
| 2 | ECMC144-B(40) | Ignition Coiled 
Ignition Coll #6 
A Terminal | Connectedto | Function | 
gano | TTT Wain Relay | Seye 


#5 || 


| 2 | OM 144-6 (19) 


CONDENSER 
Terminal | Connected to | Function | 
|! | Main Relay | Power Supply (B+) 


Main Relay 


SDOGOSODD SS OOCCOOOCO 
SOOPUSSOSCOSO COGS COSC OR 


©) 


DDD BDOOSORD COGCOSOC® 


C151-1,2,3,4,5,6 C149-4 


Ignition Coll CONDENSER C144-B 


Engine Electrical System > Troubleshooting > P0355 


COMPONENT LOCATION 
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\ Injector (Bank 1) 
Ignition Coil (Bank 1} Injector (Bank 2) Ingition Coil (Bank 2) 


GENERAL DESCRIPTION 

With the ignition switch in the ON or START position, voltage is applied to the ignition coil. Each ignition coil 
consists of two coils. High tension leads go to each cylinder from the ignition coils. The ignition coils fire two spark 
plugs on every power stroke (the cylinder under compression and the cylinder on the exhaust stroke). The Engine 
Control Module (ECM) provides a switching circuit to ground for primary coil circuit control. The ECM uses the 
crankshaft position sensor and camshaft position sensor signal to time the energizing of the coil. When a primary 
ignition coil is energized and de-energized, the secondary coil produces a high voltage spike to the attached spark 


plugs. 


DTC DESCRIPTION 

Checking output signals from ignition coils every 10 sec. under detecting condition, if the signals indicating open or 
short in the circuit are detected for more than 5 sec., ECM sets this DTC. MIL(Malfunction Indication Lamp) turns 
on when the malfunction lasts till consecutive 2 driving cycle. 


DTC DETECTING CONDITION 


e Detects a short to ground, to battery or open 
DTC Strategy Grait e ny OF OP 


e NO DTC related to this item 

e Engine running 

e 11V < Battery voltage < 16V 

e The above conditions are met > 0.5 sec. 


EnableConditions e Poor connection 


e Open or short in harness 


e Ignition Coil 


DiagnosisTime ve annuos 
m (More than 5 sec.failure for every 10 sec.test) 


MIL On Condition | ° 2 driving cycles 


MONITOR DTC STATUS 
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1. Check DTC Status 


(1) Connect scantool to Data Link Connector(DLC). 
(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information fron 
DTCs menu 


4) Read "DTC Status" parameter. 
p 
1.1 DIAGNOSTIC TROUBLE CODES PXXXN TITLE 


< DTC TITLE 
1.MIL STATUS: ON / OFF 


2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC 


DTC CAUSE TO SYSTEM ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
YES 
Go to "Terminal and connector inspection" procedure. 


| NO = = e] 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 


contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rey 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
| NO 
Go to " Power Circuit Inspection " procedure. 
POWER CIRCUIT INSEPCTION 


1. Check voltage 
(1) IG "OFF" and disconnect Ignition Coil connector. 
(2) IG "ON" and ENG "OFF" 


(3) Measure voltage between terminal 2 of ignition coil harness connector and chassis ground 


Specification : Approx. B+ 


1. Ignition Control 
2. Battery Voltage 


(4) Is the measured voltage within specification ? 
Go to "Control Circuit Inspection" procedure. 
Check fuse connected to ignition coil for open. 
Repair open in harness, and go to "Verification of Vehicle Repair" procedure. 
CONTROL CIRCUIT INSPECTION 
1. Check short to battery in harness. 
(1) IG "OFF" and disconnect ignitioncoil connector and ECM connector. 


(2) Measure resistance between terminals | and 2 of ignition coil harness connector. 


Specification : Infinite 


t. Ignition Comro! 
z. Banery Vohege 


(3) Is the measured resistance within specification? 
VES 


Go to "Check short to ground in harness" as follows. 


Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure. 
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2. Check short to ground in harness 
(1) IG "OFF" and disconnect ignition coil connector and ECM connector. 


(2) Measure resistance between terminal 1 of ignition coil harness connector and chassis ground. 


Specification : Infinite 


1, Ignition Control 
2. Battery Voltage 


(3) Is the measured resistance within specification? 


YES 
Go to "Check open in harness" as follows. 


EA ë = | 


Repair short to ground in harness, and go to "Verification of Vehicle Repair" procedure. 


3. Check open in harness 
(1) IG "OFF" and disconnect Ignition Coil connector and ECM connector. 


(2) Measure resistance between terminal 1 of Ignition Coil harness connector and terminal 78 of ECM harness 
connector(C144-B). 
Specification : Below 1Q 


1. Ignition Control 
2. Batory Voltage 


(3) Is the measured resistance within specification? 


YES 
Go to "Component Inspection" procedure. 


| NO = = 


Repair open in harness, and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
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— 


. Check Ignition Coil 
(1) IG "OFF" and disconnect ignition coil connector. 


(2) Measure resistance between terminals 1 and 2 of ignition coil connector.(Component side) 


(3) Measure resistance between terminal 2 of ignition coil connector and out terminal of secondary ignition coil. 
Specification : 


Rekane) Primary Coil (A) Secondary Coil (B) 
esistance 
0.62 + 10% (Q) 7.0 + 15% (KQ) 


1. Ignition Control 
2. Battery Voltage 


(4) Is the measured resistance within specification? 
YES 
Substitute with a known - good ECM and check for proper operation 
If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure. 
( NO M 
Substitute with a known - good Ignition Coil and check for proper operation. 
If the problem is corrected, replace Ignition Coil and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM. After testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


EA = = = | 


Go to the applicable troubleshooting procedure. 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION] 
Ignition Coil $4 (C151-1) ECM (C144-B) Ignition Coil #1 


= lonmon co | {Terminal | Connected to | Funetion | 
ECM C144-B (79) ignition Coil #1 


Control #1 


| 2 | MainRelay | Battery (8+) | 
Ignition Coil #3 
77 - Ignition Coil | | Terminal _| Connectedto | Function | 
comass | [| com owen om 
e | vanno ater) — 
Ignition Coil #5 
78 - Ignition Coil | | Terminai | Connectedto | Function | 
dents” | [1 | ow cree 70) | inon coins — 
| 2 | MainRelay | Battery (B+) 
Ignition Coll #2 
50 Ignition Cot | | Terminal | Connected to | Function | 
ne [C [o | ate | 
e | Emono | omon co 
Ignition Coll #4 
| Terminal _| Connectedto | Function | 
E emorsa || 1 | Main olay | Banoy | 
| 2 | ECMC144-B(40) | Ignition Coiled 
Ignition Coll #6 
A Terminal | Connectedto | Function | 
gano | TTT Wain Relay | Seye 


#5 || 


| 2 | OM 144-6 (19) 


CONDENSER 
Terminal | Connected to | Function | 
|! | Main Relay | Power Supply (B+) 


Main Relay 


SDOGOSODD SS OOCCOOOCO 
SOOPUSSOSCOSO COGS COSC OR 


©) 


DDD BDOOSORD COGCOSOC® 


C151-1,2,3,4,5,6 C149-4 


Ignition Coll CONDENSER C144-B 


Engine Electrical System > Troubleshooting > P0356 


COMPONENT LOCATION 
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\ Injector (Bank 1) 
Ignition Coil (Bank 1} Injector (Bank 2) Ingition Coil (Bank 2) 


GENERAL DESCRIPTION 

With the ignition switch in the ON or START position, voltage is applied to the ignition coil. Each ignition coil 
consists of two coils. High tension leads go to each cylinder from the ignition coils. The ignition coils fire two spark 
plugs on every power stroke (the cylinder under compression and the cylinder on the exhaust stroke). The Engine 
Control Module (ECM) provides a switching circuit to ground for primary coil circuit control. The ECM uses the 
crankshaft position sensor and camshaft position sensor signal to time the energizing of the coil. When a primary 
ignition coil is energized and de-energized, the secondary coil produces a high voltage spike to the attached spark 


plugs. 


DTC DESCRIPTION 

Checking output signals from ignition coils every 10 sec. under detecting condition, if the signals indicating open or 
short in the circuit are detected for more than 5 sec., ECM sets this DTC. MIL(Malfunction Indication Lamp) turns 
on when the malfunction lasts till consecutive 2 driving cycle. 


DTC DETECTING CONDITION 


e Detects a short to ground, to battery or open 
DTC Strategy Grait e ny OF OP 


e NO DTC related to this item 

e Engine running 

e 11V < Battery voltage < 16V 

e The above conditions are met > 0.5 sec. 


EnableConditions e Poor connection 


e Open or short in harness 


e Ignition Coil 


DiagnosisTime ve annuos 
m (More than 5 sec.failure for every 10 sec.test) 


MIL On Condition | ° 2 driving cycles 


MONITOR DTC STATUS 
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1. Check DTC Status 


(1) Connect scantool to Data Link Connector(DLC). 
(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information fron 
DTCs menu 


4) Read "DTC Status" parameter. 
p 
1.1 DIAGNOSTIC TROUBLE CODES PXXXN TITLE 


< DTC TITLE 
1.MIL STATUS: ON / OFF 


2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC 


DTC CAUSE TO SYSTEM ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
YES 
Go to "Terminal and connector inspection" procedure. 


| NO = = e] 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 


contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rey 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
| NO 
Go to " Power Circuit Inspection " procedure. 
POWER CIRCUIT INSEPCTION 


Page 126 of 145 
1. Check voltage 
(1) IG "OFF" and disconnect Ignition Coil connector. 
(2) IG "ON" and ENG "OFF" 


(3) Measure voltage between terminal | of ignition coil harness connector and chassis ground. 


Specification : Approx. B+ 


1. Battery Voltage 
2. Ignition Gonirol 


(4) Is the measured voltage within specification ? 
YES 


Go to "Control Circuit Inspection" procedure. 
Check fuse connected to ignition coil for open. 
Repair open in harness, and go to "Verification of Vehicle Repair" procedure. 
CONTROL CIRCUIT INSPECTION 
1. Check short to battery in harness. 
(1) IG "OFF" and disconnect ignitioncoil connector and ECM connector. 


(2) Measure resistance between terminals | and 2 of ignition coil harness connector. 


Specification : Infinite 


1. Battery Voltage 
2. Ignition Control 


(3) Is the measured resistance within specification? 
YES 


Go to "Check short to ground in harness" as follows. 


Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure. 
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2. Check short to ground in harness 
(1) IG "OFF" and disconnect ignition coil connector and ECM connector. 


(2) Measure resistance between terminal 2 of ignition coil harness connector and chassis ground. 


Specification : Infinite 


1. Battery Voltage 
2. ignition Control 


(3) Is the measured resistance within specification? 


YES 
Go to "Check open in harness" as follows. 


EA ë č = | 


Repair short to ground in harness, and go to "Verification of Vehicle Repair" procedure. 


3. Check open in harness 
(1) IG "OFF" and disconnect Ignition Coil connector and ECM connector. 


(2) Measure resistance between terminal 2 of Ignition Coil harness connector and terminal 19 of ECM harness 
connector(C144-B). 


Specification : Below 1Q 


1. Battery Voltage 
2. ignition Control 


| =a rT 
WOBOSDHSVAISOSISSO 


(3) Is the measured resistance within specification? 


YES 
Go to "Component Inspection" procedure. 


| NO = = 


Repair open in harness, and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
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— 


. Check Ignition Coil 
(1) IG "OFF" and disconnect ignition coil connector. 


(2) Measure resistance between terminals 1 and 2 of ignition coil connector.(Component side) 


(3) Measure resistance between terminal 1 of ignition coil connector and out terminal of secondary ignition coil. 


Specification : 
i Primary Coil (A) Secondary Coil (B) 
Resistance (Q) 
0.62 + 10% (Q) 7.0 + 15% (kQ) 
C1514 
> 


1. Battery Voltage 
] 2. Ignition Control 


(4) Is the measured resistance within specification? 


Substitute with a known - good ECM and check for proper operation 
If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Substitute with a known - good Ignition Coil and check for proper operation. 
If the problem is corrected, replace Ignition Coil and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM. After testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press FS(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


EA °°» 7 


Go to the applicable troubleshooting procedure. 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION] 
Ignition Coil $4 (C151-1) ECM (C144-B) Ignition Coil #1 


79. Ignaion Got | | Terminai | Connected to | Function | 
| 1 | ECM 0144-8 (79) ignition Coil #1 


Control #1 


Ignition Coil #3 

77 « Ignition Coil |__Connectedto | Function | 
iii 

Ignition Coil #5 

F8 - Ignition Coil | | Terminai | Connectedto | Function 
comass || 1 | Eomcuesga | wntoncoins | 

| 2 | Main Relay | Battery (B+) | 

Ignition Coll #2 

50 - Ignition Coil | | Terminal | _ Connected to | Function | 

Convolw2 || 1 |  ManRelay | Battery (B+) | 

e | omoa | inion corse 

Ignition Coll #4 

Terminal | Connected to | Function | 

o aa | [4 S Main Relay f Battery (8) | 

| 2 | ECMC144-B(40) | Ignition Goilea | 


Ignition Coll #6 


az || 


19 + Ignition Coil 
Control #6 


ag || 


CONDENSER 


Terminal | Connected to | Function | 
| 1 | Main Relay | Power Supply (B+) 


Main Relay 


SDOGDS ODD DOS OOSCOOOOE 
SOO SSDSOBOSCOGOC COGS 


OOF OG OSOSSCPOCOCOSCOCOT 
Ooms 


C151-1,2,3,4,5,6 C149-1 
Ignition Coil CONDENSER C144-B 
ECM 
Engine Electrical System > Troubleshooting > P050B 
GENERAL DESCRIPTION 


With the ignition switch in the ON or START position, voltage is applied to the ignition coil. Each ignition coil 
consists of two coils. High tension leads go to each cylinder from the ignition coils. The ignition coils fire two spark 
plugs on every power stroke (the cylinder under compression and the cylinder on the exhaust stroke). The Engine 
Control Module (ECM) provides a switching circuit to ground for primary coil circuit control. The ECM uses the 
crankshaft position sensor and camshaft position sensor signal to time the energizing of the coil. When a primary 
ignition coil is energized and de-energized, the secondary coil produces a high voltage spike to the attached spark 


plugs. 


Page 130 of 145 
DTC DESCRIPTION 


Checking spark timing under detecting condition, if the actual spark timing differs from the commanded spark timing, 
ECM sets this DTC. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving 
cycle. 


DTC DETECTING CONDITION 


DTC Strategy e Monitor the spark timing 


e NoAfter engine overnight soaking 

e Vehicle is not rapidly accelerating or decelerating. 
Enable Conditions | * 11V< Battery Voltage < 16V 

e Engine is running. 


e Faulty Ignition Coil 


e NO DTC related to CKPS, Ignition coil, and Misfire | , Faulty ECM 


e The actual spark timing > the commanded spark 
ad timing + 15° or < the commanded spark timing -15° 
e Within 1 minute after cold-starting 
MIL On Condition | e° 2 driving cycles 


MONITOR DTC STATUS 


1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS5(INFO) to check DTC's information fron 
DTCs menu 


(4) Read "DTC Status" parameter. 


1.1 DIAGNOSTIC TROUBLE CODES PXXXN TITLE 


x DTC TITLE 


1.MIL STATUS: ON / OFF 
2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC : 1 ITEMS 


DTC CAUSE TO SYSTEM ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
YES 
Go to "Component Inspection" procedure. 


EA = = = 


Fault is intermittent caused by ECM memory was not cleared after repair. Erase DTC and drive the vehicle 
satisfy the enable condition then, go to " System Inspection" procedure. 
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COMPONENT INSPECTION 


1. Check Ignition Coil 
(1) IG "OFF" and disconnect ignition coil connector. 


(2) Measure resistance between terminals 1 and 2 of ignition coil connector.(Component side) 


(3) Measure resistance between terminal | of ignition coil connector and out terminal of secondary 
Specification : 


Primary Coil Secondary Coil 
Resistance 
0.62Q + 10% 7.0kQ + 15% 


C181-1,3,5 


1. Ignition control 


= 
| En) 2, Battery Voltage 
bs | 


r 
J 


C152-2,.4,6 


1. Battery Voltage 
2, Ignition Control 


(4) Is the measured resistance within specification? 
YES 


Substitute with a known - good ECM and check for proper operation. If the problem is corrected, replace 
and go to "Verification of Vehicle Repair" procedure. 


| NO = O = 


Substitute with a known - good Ignition Coil and check for proper operation. If the problem is corrected, rı 
Ignition Coil and go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
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4. Is "History (Not Present)" fault displayed? 


System performing to specification at this time. Clear the DTC 


NO 


Go to the applicable troubleshooting procedure. 


SCHEMATIC DIAGRAM 
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION] 
Ignition Coil #4 (C151-1} ECM (C144-B) Ignition Coil #1 


Fo - igron co | | Terminal | Connectedto | Function | 
| 1 | ECMCI44B079) ignition Coil #1 


Control #1 


Ignition Coil #3 

77 «Ignition Coil | | Terminal | Connected to | Function | 

Commies | | 4 | ECMC144-Bi77) | Ignition Coil #3 | 
C 2 | manno | Baty) | 

Ignition Coil #5 

78 - Ignition Coil | | Terminai | Connectedto | Function | 

Comoras | | 1 | Eomcraae 78) | anton Cons 

| 2 | Main Relay | Battery (B+) | 

Ignition Coll #2 

50 Ignition Goi! | [Terminal | Connected to | Function | 

cemoe |[ 1 | MainRely | Gator 0) | 

e | momsen | lanton Oot 2 _ | 

Ignition Goll #4 

Terminal | Connected to | Function 

e | com cre a) | toniton Cot na | 

Ignition Coll #6 

To. gonca | Omal | __ Connsotedso | Function | 

gen | [1 S Main Relay | Battery) 
[2 | com crea a) | moncone 


CONDENSER 


Terminal | Connectedto | Function 
|! | Main Relay | Power Supply (B+) 


Main Relay 


C151-1,2,3,4,5,6 C149-4 


Ignition Coll CONDENSER 


Engine Electrical System > Troubleshooting > P0562 


COMMPONENT LOCATION 
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Fuel Pump Relay 


Main Relay 


GENERAL DESCRIPTION 


The ECM provides ground to one side of the coil of the main relay and the other side is connected to the battery. 
The ECM monitors battery voltage and the voltage after the main relay. 


DTC DESCRIPTION 


If system voltage is below 11V, ECM sets P0562. MIL(Malfunction Indication Lamp) turns on when the 
malfunction lasts till consecutive 2 driving cycle. 


DTC DETECTING CONDITION 


DTC Strategy | ° Voltage too low 


Enable e Engine running e Poor connection 
Conditions e 11V < Battery voltage < 16V * Open in power 


circuit 
ga old 2 Sys tem volta g e< 11V e Faulty charging 
value system 


e Faulty ECM 
MIL On 


MONITOR DTC STATUS 
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1. Check DTC Status 


(1) Connect scantool to Data Link Connector(DLC). 
(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information fron 
DTCs menu 


4) Read "DTC Status" parameter. 
p 
1.1 DIAGNOSTIC TROUBLE CODES PXXXN TITLE 


< DTC TITLE 
1.MIL STATUS: ON / OFF 


2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC 


DTC CAUSE TO SYSTEM ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
YES 
Go to "Terminal and connector inspection" procedure. 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 


contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rey 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
| NO 
Go to " Power Circuit Inspection " procedure. 
POWER CIRCUIT INSPECTION 
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— 


. Check voltage 
(1) IG "OFF". 


(2) Disconnect the main relay. 
(3) IG "ON" and ENG "OFF" 
(4) Measure the voltage between terminal 30 of main relay harness connector and chassis ground. 


(5) Measure the voltage between terminal 86 of main relay harness connector and chassis ground. 


Specification : B+ 


30. Battery power(B+) 
65. Main relay control 
36. Battery power(B+) 
87. Power supply(B+) 


(6) Is the measured voltage within specification ? 
YES 

Go to "Check open in harness" procedure. 

Check the fuse between battery and main relay. 

Repair Open or Short to ground in power circuit and go to "Verification of Vehicle Repair" procedure 

2. Check open in harness 

(1) IG "OFF". 
(2) Disconnect main relay and ECM connector. 


(3) Measure the resistance between terminal 87 of main relay harness connector and terminals 38, 39, 40 of 
ECM harness connector(C144-A). 


Specification : Approx. below 1Q 


30. Batter powar{B+} 
85. Main relay control 
86 Battery power(B+) 
Br. Power supply( B+) 
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(4) Is the measured resistance within specification ? 


YES 
Go to "Check short in harness" procedure. 


| NO = = = |] 


Repair open in harness and go to "Verification of Vehicle Repair" procedure . 


3. Check short in harness 
(1) IG "OFF". 


(2) Disconnect main relay and ECM connector. 


(3) Measure the resistance between terminal 87 of main relay harness connector and chassis ground. 


Specification : Infinite 


0. Battery power{B+) 
Battery power{B+) 

5. Main relay control 
Power supply(B+) 


(4) Is the measured resistance within specification ? 


YES 
Go to "Control circuit inspection" procedure. 


EA = = |] 


Repair short in harness and go to "Verification of Vehicle Repair" procedure. 


CONTROL CIRCUIT INSPECTION 


1. Check short in harness 
(1) IG "OFF". 


(2) Disconnect main relay and ECM connector. 


(3) Measure the resistance between terminal 85 of main relay harness connector and chasses ground. 


Specification : Infinite 


20, Bartery powar(B+) 
35. Main relay control 
£6, Battery power(B+) 
8&7, Power suppi (5+) 


(4) Is the measured resistance within specification ? 


YES 
Go to "Check open in harness" procedure. 


EA = = 
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(5) Repair short in control harness and go to "Verification of Vehicle Repair" procedure. 


2. Check open in harness 
(1) IG "OFF". 
(2) Disconnect main relay and ECM connector. 
(3) Measure the resistance between terminal 85 of main relay harness connector and terminal 43 of ECM 


harness connector(C144-A). 


Specification : Approx. below 1Q 


O. Battery powar{B+} 

Main relay control 
6 Baltary power{B+) 
7. Power supply(B+) 


(4) Is the measured resistance within specification ? 
YES 
Go to "System inspection" procedure. 


NO = = 


Repair open in control harness and go to "Verification of Vehicle Repair" procedure. 


SYSTEM INSPECTION 


1. Check Alternator circuit 
(1) IG "OFF". 


(2) Disconnect alternator connector. 
(3) IG "ON". 


(4) Measure the voltage between terminal 2 of alternator and chassis gound. 
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(5) Measure the voltage between terminal 3 of alternator and chassis gound. 


Specification : B+ 


2. Cluster 
(Charging MIL) 
3. Sensing 


(6) Is the measured voltage within specification? 
YES 
Go to "Component inspection" procedure. 


| NO = = = | 


In case terminal 2 : Repair MIL circuit, MIL resistor or Open in circuit and go to "Verification of Vehicle 
Repair" procedure. 


In case terminal 3 : Repair the fuse between battery and Ignition switch, the fuse between Ignition switch 
and alternator or Open in circuit and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check Main relay 
(1) IG "OFF". 


(2) Disconnect the main relay. 
(3) Measure the resistance between terminal 30 and 87 of main relay. 


(4) Measure the resistance between terminal 85 and 86 of main relay. 


Specification : 70 ~ 120Q 


YES 
(Approx. 70Q ~ 120Q) 
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(5) Is the measured resistance within specification ? 
YES 
Substitute with a known - good ECM and check for proper operation. If the problem is corrected, replace 
ECM and go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known - good Main relay and check for proper operation. If the problem is corrected, 
replace Main relay and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM. After testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 

conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 

YES 
System performing to specification at this time. Clear the DTC 
NO D 


Go to the applicable troubleshooting procedure. 


SCHEMATIC DIAGRAM 


[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 


ECM (C144-A) 


rower Supoly(0-) | [O so f Batty | Banery Power v) 
| 85 | ECMC144-A(43) | Main Relay Control 


e | emey | Banery Power) 


Banery lisan: - Power Supely (B+) 


- Power Supply (B+) 


- Maln Relay Control 


ECM C144-A (38) 
| ECMC144-A (39) | C144-4 | ECM C144-A (39) | Power Supply (B+) 
| ECMC144-A (40) | C144-A | ECMC144-A (40) | 


ce5| ig6e 
30) DOOPDSSSD SISODOISOSO © O09) 
Lo DOD DSO OOD DODO O BOSD] 2G) 
Main Relay C144-A 


ECM 
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Engine Electrical System > Troubleshooting > P0563 


COMMPONENT LOCATION 


P s 
Fuel Pump Relay 


Main Relay 


GENERAL DESCRIPTION 


The ECM provides ground to one side of the coil of the main relay and the other side is connected to the battery. 
The ECM monitors battery voltage and the voltage after the main relay. 


DTC DESCRIPTION 


If system voltage is above 16V, ECM sets P0563. MIL(Malfunction Indication Lamp) turns on when the 
malfunction lasts till consecutive 2 driving cycle. 


DTC DETECTING CONDITION 


DTC ; 
e Vol too hi 
Conditions ¢ Short in circuit 


Threshold | , Succ volpe siev e Faulty charging 
value system 
Diagnosis l e Faulty main relay 
Time e Continuous * Faulty ECM 
MIL On os 
2 driving cycles 


MONITOR DTC STATUS 
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1. Check DTC Status 


(1) Connect scantool to Data Link Connector(DLC). 
(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information fron 
DTCs menu 


4) Read "DTC Status" parameter. 
p 
1.1 DIAGNOSTIC TROUBLE CODES PXXXN TITLE 


< DTC TITLE 
1.MIL STATUS: ON / OFF 


2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC 


DTC CAUSE TO SYSTEM ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
YES 
Go to "Terminal and connector inspection" procedure. 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 


contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rey 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
| NO 
Go to " Power Circuit Inspection " procedure. 
POWER CIRCUIT INSPECTION 
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1. Power circuit inspection 
(1) IG "OFF". 


(2) Disconnect the main relay connector. 
(3) IG "ON" and ENG "OFF". 
(4) Measure the voltage between terminal 30 of main relay harness connector and chassis ground. 


(5) Measure the voltage between terminal 86 of main relay harness connector and chassis ground. 


Specification : B+ 


Battery power(B+) 
65. Main relay control 


Battery power(B+) 
87. Power supply (B+) 


(6) Is the measured voltage within specification ? 


YES 
Go to "Check short in harness" procedure. 


| NO = = |] 


Repair Short in power harness and go to "Verification of Vehicle Repair" procedure. 


2. Check short in harness 
(1) IG "ON". 
(2) Measure the voltage between terminal 38, 39, 40 of ECM harness connector(C144-A) and chassis ground. 


Specification : B+ 


apg 7a Gz ag Cy WENO? e OE 3 


J 


(3) Is the measured voltage within specification ? 


YES 
Go to "System inspection" procedure. 


| NO = = 


Repair short in power harness and go to "Verification of Vehicle Repair" procedure . 


SYSTEM INSPECTION 
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1. Check Alternator circuit 
(1) IG "OFF". 
(2) Disconnect alternator connector. 
(3) IG "ON" and ENG "OFF" 
(4) Measure the voltage between terminal 2 of alternator and chassis gound. 


(5) Measure the voltage between terminal 3 of alternator and chassis gound. 


Specification : B+ 


2. Cluster 
(Charging MIL) 
3. Sensing 


(6) Is the measured voltage within specification? 
YES 


Go to "Component inspection" procedure. 


| NO = = = 


Repair short in Sensing circuit or MIL circuit and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
1. Check Main relay 
(1) IG "OFF". 


(2) Disconnect the main relay. 


(3) Measure the resistance between terminal 30 and 87 of main relay. 


(4) Measure the resistance between terminal 85 and 86 of main relay. 


Specification : 70 ~ 120Q 


YES 
(Approx. 70Q ~ 1200) 
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(5) Is the measured resistance within specification ? 


YES 
Go to "Check Alternator" procedure. 


NO = = = 


Substitute with a known - good Main relay and check for proper operation. If the problem is corrected, 
replace Main relay and go to "Verification of Vehicle Repair" procedure. 


2. Check Alternator 
(1) IG "OFF". 
(2) Check the tension of the belt. 
(3) Check Battery terminal and Alternator B+ terminal for looseness, corrosion or damage. 
(4) Engine "ON". 
(5) Operate electric equipments (Head lamp, Hot wire, etc). 


(6) accelerate engine to 2000 RPM and measure the battery voltage. 


Specification : Approx. 12.5V ~ 14.5V 


(7) Is the measured voltage within specification ? 
Substitute with a known - good ECM and check for proper operation. If the problem is corrected, replace 
ECM and go to "Verification of Vehicle Repair" procedure. 
| NO = = 
Substitute with a known - good Alternator and check for proper operation. If the problem is corrected, 
replace Alternator and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM. After testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 


YES à -= ë 


System performing to specification at this time. Clear the DTC 


EA = = 


Go to the applicable troubleshooting procedure. 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] 


[CONNECTION INFORMATION] 
ECM (C1 44-A 


m L 
[20 | Bey | Battery Power a) 
Pes | BGM cra4-A 5) | Main Relay Convoi 
[26 | Batery | Banery Power) 


40 - Power Supely (B+) 
Battery Mar Relay 39 - Power Supely (B+) 
38 - Fower Supply (B+) 


43 - Main Relay Control 


ECM C144-A (38) 
e7 |_ECMCr44-A(39)_| Power Supply (B+) 
ECM C144-A (40) 


Main Reiay 
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SORENTO(BL) > 2007 > G 3.3 DOHC > Engine Mechanical System 


Engine Mechanical System > General Information > Special Service Tools 


SPECIAL SERVICE TOOLS 


Crankshaft front oil seal 
installer 
(09231-3C100) 


Flywheel stopper Removal and installation of the flywheel and | 
(0923 1-3C300) ay crankshaft pulley. 


Torque angle adapter Te Installation of bolts amp; nuts needing an 
(09221-4A000) ea a angular method 


Valve stem seal remover Remover of the valve stem seal 
(09222-29000) 


Valve stem seal remover Installation of the valve stem seal 
(09222-3C100) 


Valve spring compressor & Removal and installation of the intake or 
holder i exhaust valve 

(09222-3K000) Ge || “ap, A : 09222-3K000 

(09222-3C300) iS yt . B : 09222-3C300 (holder) 


installer 
(0923 1-3C200) 
(09231-H1100) 


Oil pan remover 
(09215-3C000) 


Oil filter wrench 
(09263-3C100) 


Crankshaft rear oil seal 
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Installation of the crankshaft rear oil seal 
A : 09231-3C200 
B : 09231-H1100 


Removal of oil pan 


Removal and installation of the oil filter 


Engine Mechanical System > General Information > Troubleshooting 


TROUBLESHOOTING 


Engine misfire with 
abnormal internal 
lower engine noises. 


Engine misfire with 
abnormal valve train 
noise. 


Engine misfire with 
coolant consumption. 


Engine misfire with 
excessive oil 


Worn crankshaft bearings. Replace the crankshaft and bearings as 
Loose or improperly installed engine drive | required. 
plate. Repair or replace the drive plate as required. | 


Worn piston rings. Inspect the cylinder for a loss of 
(Oil consumption may or may not cause the | compression. 
engine to misfire.) Repair or replace as required. 


Replace the crankshaft i 
Worn crankshaft thrust bearings ae ans ana egies a 
required. | 
Stuck valves. Repair or replace as required. 
(Carbon buildup on the valve stem) 


Excessive worn or mis-aligned timing chain. | Replace the timing chain and sprocket as 
required. 


Worn camshaft lobes. Replace the camshaft and valve lifters. | 


e Faulty cylinder head gasket and/or e Inspect the cylinder head and engine 
cranking or other damage to the cylinder block for damage to the coolant passages | 
head and engine block cooling system. and/or a faulty head gasket. 

e Coolant consumption may or may not e Repair or replace as required. 
cause the engine to overheat. 


Worn valves, guides and/or valve stem oil | Repair or replace as required. 
seals. | 
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consumption. Worn piston rings. e Inspect the cylinder for a loss of 


(Oil consumption may or may not cause the compression. 
engine to misfire) e Repair or replace as required. 


Engine noise on start- | Incorrect oil viscosity. e Drain the oil. 
up, but only lasting a e Install the correct viscosity oil. | 
few seconds. i ; | 
Wom crankshaft thrust bearing. e Inspect the thrust bearing and crankshaft. | 
e Repair or replace as required. 


Upper engine Repair or replace as required. | 
noise,regardless of Broken valve spring. Replace the valve spring. | 


engine speed. | 
Worn or dirty valve lifters. Replace the valve lifters. 
Stretched or broken timing chain and/or Replace the timing chain and sprockets. 
damaged sprocket teeth. 
Worn timing chain tensioner, if applicable. | Replace the timing chain tensioner as 
required. 


Worn camshaft lobes. e Inspect the camshaft lobes. 


e Replace the timing camshaft and valve 
lifters as required. 


Worn valve guides or valve stems. Inspect the valves and valve guides,then 
repair as required. | 

Stuck valves. (Carbon on the valve stem or | Inspect the valves and valve guides, then 

valve seat may cause the valve to stay open. | repair as required. | 


Worn drive belt, idler, tensioner and bearing. | Replace as required. 
noise,regardless of Loose or damaged drive plate. Repair or replace the drive plate. | 


engine speed. 
Damaged oil pan, contacting the oil pump e Inspect the oil pan. 


screen. e Inspect the oil pump screen. 
e Repair or replace as required. 


Oil pump screen loose, damaged or e Inspect the oil pump screen. 
restricted. e Repair or replace as required. | 


Excessive piston-to-cylinder bore clearance. | + Inspect the piston, piston pin and cylinder | 
bore. 
e Repair as required. 


Excessive piston pin-to-piston clearance. e Inspect the piston, piston pin and the 
connecting rod. 
e Repair or replace as required. 


Excessive connecting rod bearing clearance | Inspect the following components and repair | 
as required. 
e The connecting rod bearings. 
e The connecting rods. 
e The crankshaft pin journals. 


Excessive crankshaft bearing clearance. Inspect the following components, and repair| 
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as required. 
e The crankshaft bearings. 
e The crankshaft main journals. 
e The cylinder block. 


Incorrect piston, piston pin and connecting e Verify the piston pins and connecting 
rod installation rods are installed correctly. 
e Repair as required. 


Engine noise under | Low oil pressure Repair or replace as required. 


load. Excessive connecting rod bearing clearance . | Inspect the following components andrepair 


as required : 
e The connecting rod bearings. 
e The connecting rods. 
e The crankshaft. 


Excessive crankshaft bearing clearance. Inspect the following components, andrepair 
as required. 
e The crankshaft bearings. 
e The crankshaft main journals. 
e The cylinder block. 


Engine will not crank- | Hydraulically locked cylinder. 1. Remove spark plugs and check for fluid. 
crankshaft will not e Coolant/antifreeze in cylinder. 2. Inspect for broken head gasket. 
rotate. e Oil in cylinder. 3. Inspect for cracked engine block or 


e Fuel in cylinder. cylinder head. 
4. Inspect for a sticking fuel injector and/or 
leaking fuel regulator. 


Broken timing chain and/or timing chain 1. Inspect timing chain and gears. 
and/or timing chain gears. 2. Repair as required. 


Material in cylinder. 1. Inspect cylinder for damaged 
e Broken valve components and/or foreign materials. 
e Piston material 2. Repair or replace as required. 
e Foreign material 


Seized crankshaft or connecting rod 1. Inspect crankshaft and connecting rod 
bearings. bearing. 
2. Repair as required. 


Bent or broken connecting rod. 1. Inspect connecting rods. 
2. Repair as required. 
Broken crankshaft. 1. Inspect crankshaft. 
2. Repair as required. 


Engine Mechanical System > General Information > Repair procedures 


INSPECTION 
COMPRESSION PRESSURE 
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NOTE 
If there is lack of power, excessive oil consumption or poor fuel economy, measure the compression pressure. 


1. Warm up and stop engine. 
Allow the engine to warm up to normal operating temperature. 
2. Remove ignition coils. (Refer to Ignition in FL Group) 
3. Remove spark plugs. 
Using a 16mm plug wrench, remove the 6 spark plugs. 
4. Check cylinder compression pressure. 
A. Insert a compression gauge into the spark plug hole. 
B. Fully open the throttle. 
C. After 7times of cranking the engine, measure the compression pressure. 


Always use a fully charged battery to obtain engine speed of 200 rpm or more. 


D. Repeat steps (a) through (c) for each cylinder. 


This measurement must be done in as short a time as possible. 


Compression pressure : 

1,225kPa (12.5kgf/cm?, 177psi) - 200 ~ 250rpm 
Minimum pressure : 

1,078kPa (11.0kgf/cm?, 156psi) 

Difference between each cylinder : 

98kPa (1.0kg/cm?, 14psi) or less 


E. If the cylinder compression in 1 or more cylinders is low, pour a small amount of engine oil into the cylinder 
through the spark plug hole and repeat steps (a) through (c) for cylinders with low compression. 
e If adding oil helps the compression, it is likely that the piston rings and/or cylinder bore are worn or 
damaged. 
e If pressure stays low, a valve may be sticking or seating is improper, or there may be leakage past the 
gasket. 
5. Reinstall spark plugs. 
6. Install ignition coils. (See EE group - ignition) 
VALVE CLEARANCE INSPECTION AND ADJUSTMENT 


Inspect and adjust the valve clearance when the engine is cold (Engine coolant temperature : 20°C) and cylinder 
head is installed on the cylinder block. 
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1. Remove the engine cover(A). 


3. After disconnecting the MAF sensor connector(A) and the breather hose(B), remove the air cleaner 
assembly(C). 
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4. Disconnect the other breather hose(A), the Purge Control Solenoid Valve(PCSV) hose, the Positive Crankcase 
Ventilation (PCV) hose(C) and the Electronic Throttle Control(ETC) cooling hoses(D) and connector(E). 


re Sat 
a ay Ed 


5. Remove the wiring over the surge tank. 
(1) Disconnect the injection harness connector(A). 


(2) Disconnect the camshaft position sensor(CMP) harness connector(B). 

(3) Disconnect the ground line(C). 

(4) Disconnect the ignition coil harness connector(D). 

(5) Disconnect the condensor connector(E). 

(6) Disconnect the variable induction system( VIS) solenoid valve connector(G). 
(7) Disconnect the oil control valve(OCV) harness connector(F). 


(8) Disconnect the injector wiring(H) and ignition coil wiring(1). 


a B 
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6. Disconnect the fuel hose tube(A). 


8. Disconnect the surge tank stay. 
9. Remove the surge tank. 
10. Loosen the cylinder head cover bolts and then remove the cover(A) and gasket. 
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11. Set No.1 cylinder to TDC/compression. 
A. Tum the crankshaft pulley and align its groove with the timing mark "T" of the lower timing chain cover. 


B. Check that the mark(A) of the camshaft timing sprockets are in straight line on the cylinder head surface as 
shown in the illustration. 
If not, turn the crankshaft one revolution (360°) 


Do not rotate engine counterclockwise 


12. Inspect the valve clearance. 
A. Check only the valve indicated as shown. [No. 1 cylinder : TDC/Compression] measure the valve clearance. 


Timing mark RH EXHAUST 
aH 1 . 
ea jic ee =: H 
Fa f \ oii a T 
" ’ Winn OST, y 
IMa E 


hi = 


LH EXHAUST 


- Using a thickness gauge, measure the clearance between the tappet and the base circle of camshaft. 
- Record the out-of-specification valve clearance measurements. They will be used later to determine the 
required replacement adjusting tappet. 
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Valve clearance 

Specification 

Engine coolant temperature : 20°C [68°F] 
Limit 

Intake : 0.17 ~ 0.23mm (0.0067 ~ 0.0090in.) 
Exhaust : 0.27 ~ 0.33mm (0.0106 ~ 0.0129in.) 


B. Turn the crankshaft pulley one revolution (360°) and align the groove with timing mark "T" of the lower 
timing chain cover. 


Do not rotate engine counterclockwise 


C. Check only valves indicated as shown. [NO. 4 cylinder : TDC/compression]. Measure the valve clearance. 


RH EXHAUST 


LH EXHAUST 


13. Adjust the intake and exhaust valve clearance. 
A. Set the No.1 cylinder to the TDC/compression. 
B. Mark on the timing chain on the basis of the marking on sprocket and CVVT. 
C. Remove the timing chain. 
D. Remove the camshaft bearing caps(A). 
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E. Remove the camshaft assembly(A). 


F. Remove the tappets. 
G. Measure the thickness of the removed tappet using a micrometer. 


H. Calculate the thickness of a new tappet so that the valve clearance comes within the specified value. 


Valve clearance(Engine coolant temperature: 20°C[68°F]) 
T : Thickness of removed tappet 

A : Measured valve clearance 

N : Thickness of new tappet 

Intake : N = T + [A - 0.20mm(0.0079in.)] 

Exhaust : N = T + [A - 0.30mm (0.0118in.)] 


I. Select a new tappet with a thickness as close as possible to the calculated value. 


Tappets are available in 41size increments of 0.015mm (0.0006in.) from 3.00mm (0.1 18in.) to 
3.600mm (0.1417in.) 


J. Place a new tappet on the cylinder head. 


Appling engine oil at the selected tappet on the periphery and top surface. 


K. Install the intake and exhaust camshaft. 

L. Install the bearing caps. 

M. Install the timing chain. 

N. Turn the crankshaft two turns in the operating direction(clockwise) and realign crankshaft sprocket and 
camshaft sprocket timing marks. 
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O. Recheck the valve clearance. 


Valve clearance (Engine coolant temperature: 20°C[68°F]) 
[Specification] 

Intake : 0.17 ~ 0.23mm (0.0067 ~ 0.0090in.) 

Exhaust : 0.27 ~ 0.33mm (0.0106 ~ 0.0129in.) 


Engine Mechanical System > General Information > Specifications 


SPECIFICATION 


Description Limit 
G6DB - 3.3 G6DA - 3.8 | 


V-type, DOHC 


87.0 mm(3.4252in) 


3,342cc 
(203.86cu.in) 


Valve timing 


mae [osae 
esas fe e 


mas [ops e e 
e A A 


Cylinder head 


Flatness of gasket surface Less than 0.05mm (0.0019in) 
[Less than 0.02mm (0.0008in) / 150x150] 
Flatness of Intake Less than 0.1mm(0.0039in) 
manifold mounting [Less than 0.03mm(0.001in)/110x110] 
Less than 0.1mm(0.0039in) 
e cce ae 
Camshaft 


Comb uN [ae [46mm (182289 assas [| 
een an 

Inake [463mm (18228n) osmasi | 

oe 


Journal outer LH Intake No.1: 27.964 ~ 27.978mm (1.1009 ~ 


Al ne 4. MITT... AA 1 Ant fin 
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ULALLICLOL ANTICS 1,LULJO11) 


No.2,3,4: 23.954 ~ 23.970mm (0.9430 ~ 
0.9437in) 


No.1: 27.964 ~ 27.978mm 
(1.1009 ~ 1.1015in) 

No.2,3,4: 23.954 ~ 23.970mm 
(0.9430 ~ 0.9437in) 


No.1: 0.027 ~ 0.057mm (0.0011 ~ 
0.0022in) 
No.2,3,4: 0.030 ~ 0.067mm (0.0012 ~ 
0.0026in) 
Exhaust No.1: 0.027 ~ 0.057mm (0.0011 ~ 
0.0022in) 
No.2,3,4: 0.030 ~ 0.067mm (0.0012 ~ 
0.0026in) 
0.02 ~ 0.18mm 
End pl 
(0.0008 ~ 0.0071 in) a 
Valve 
vaen oae OOO osas E; 
Bams [108 somm (4.1535 E 


Stem outer 5.465 ~ 5.480mm (0.2151 ~ 0.2157i) | 


Face angle 45.25° ~ 45.75° 


Thickness of 1.56 ~ 1.86mm 
valvehead(margin) (0.06142 ~ 0.07323in) 


Valve stem to 
valve guide 
clearance 


Valve guide 


Exhaust | 5.500~5.512mm(0.2165~0.2170in) | 
(mah T O | 

Exist O [asemmassa | 
Valve seat 


ema fasas 
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Valve spring 


Free length 43.86mm (1.7267in) 


19.3+0.8kg/34.0mm (42.7+1.8 
1b/1.3386in) 


Load ll 
42.341.3kg/24.2mm (93.3+2.9 
1b/0.9527in) 


MLA 


MLA outer 34.964 ~ 34.980mm (1.3765~1.3772in) | 
tii 34.964 ~ 34.980mm (1.3765 ~ 1.3772in) | 
Cylinder head 35.000 ~ 35.025mm (1.3779 ~ 1.3789in) a 


tappet bore inner 

diameter 35.000 ~ 35.025mm (1.3779 ~ 1.3789in) 

MLA to tappet 0.020 ~ 0.061mm (0.0008 ~ 0.0024in) | 0.07mm(0.0027in) 
pore clas 0.020 ~ 0.061mm (0.0008 ~ 0.0024in) | 0.07mm(0.0027in) 


0.10 ~ 0.30mm 
(0.0039 ~ 
0.0118in) 


0.20 ~ 0.40mm 
(0.0078 ~ 
0.0157in) 


92.00 ~ 92.03mm |96.00 ~ 96.03mm 
3.6220 ~ 3.6232in) | (3.7795 ~ 3.7807in) 


Less than 0.05mm (0.0019in) 
[Less than 0.02mm (0.0008in) / 150x150] 


91.96 ~92.00mm | 95.96 ~ 95.99mm 
(3.6205 ~ 3.6220in) | (3.7779 ~ 3.779 1in) 
: : 0.03 ~ 0.05mm 
Piston to cylinder clearance (0.0012 ~ 0.0020in) 
Ring groove width | No. 1 ring groove = 1.22 ~ 1.24 1.26mm 
(0.0480 ~ 0.0488in) | (0.0496in) 
No. 2 ring groove ; 1.26mm 
1.22 ~ 1.24mm (0.0480 ~ 0.0488in) (0.0496in) 


Oil ring groove ; 2.05mm 
2.01 ~ 2.03mm (0.0791 ~ 0.0799in) (0.0807in) 


Piston ring 


Side clearance In 0.03 ~ 0.07mm 
(0.0012 ~ 0.0027in) 0.1mm (0.004in) 
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No. 2 ring 0.03 ~ 0.07mm (0.0012 ~ 0.0027in) 0.1mm (0.004in) 


Oire 


23.001 ~ 23.006mm 
(0.9055 ~ 0.9057in) 


Piston pin hole inner diameter —> PA A 
P (0.9061 ~ 0.9063in) 


0.0078in) 


Connecting rod small end inner diameter 22.974 ~ 22.985mm (0.9045 ~ 0.9049in) 


Connecting rod 


Connecting rod big end innerdiameter 58.000 ~ 58.018mm(2.2834 ~2.2842in) 


Connecting rod bearing oil clearance =» 0.038 ~ 0.056mm 
: i (0.0015 ~ 0.0022in) 


0.1 ~ 0.25mm (0.0039 ~ 0.0098in) 


Main journal outer diameter ed 
Pin journal outer diameter = 
© = 
E 


Relief valve opening pressure 


4.84lmp.qts) 


130kPa(1.32kef/cm?,18.77psi) 
[at 1000rpm, 1 10°C(230°F)] 


Forced circulation with electrical fan 
9.0L(9.40U.S.qus,7.83lmp.qts) 


Type Wax pellet type 
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Fully opened temperature | 95°C (203°F) 
i more than 10mm (0.3937in) 


os 
Radiator cap Main valve opening 93.16 ~ 122.58kpa 
pressure (0.95 ~ 1.25kg/cm?, 13.51 ~ 17.78psi) 


0.98 ~ 4.90 kpa 

pressure (0.01 ~ 0.05kg/cm?, 0.14 ~ 0.71 psi) 
Water temperature sensor 
Type Thermistortype 
ee 


TIGHTENING TORQUE 


Quantity] Nm 


209.76 ~ 
284.2 ~ 303.8 29.0 ~ 31.0 22422 


1 
1 


4 
Ca cam guide bo 


Timing chain cover bolt J 


Timing chain auto tensioner bolt 


| 


9.80 ~ 11.76 
9.80 ~ 11.76 


t 

olt B 
olt C 
It 


~1.2 7.23 ~ 8.68 


1 
1 
1 
1 
1 
1 
1 
1 
1 


7 
1 
1 
1 
1 
1 
3 


0 
0 ; 
0 ; 
0 : 
0 ; 
0~1.2 7.23 ~ 8.68 
0 : 
0 : 
0 : 
0 ; 
0 


h 
ing 
ing 
m to 
i 1 
i 1 


2.0 ~ 2.5 14.17 ~ 18.08 


Drive belt idler bolt 1 53.90 ~ 57.82 5.5~ 5.9 39.78 ~ 42.67 
OCV (oil control valve) bolt 2 9.80 ~ 11.76 1.0~1.2 7.23 ~ 8.68 
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(37.3~41.2)+ | (3.8-4.2)+ | (27.5~30.4) + 
Cylinder head bolt 16 (118~122°) + | (118~122°)+ | (118~122°) + 
(88~92°) (88~92°) (88~92°) 


= + ~2.2) + A + 
ee ee (17.7~21.6) (1.8~2:2) (13.0~15.9) 


(88~92°) (88~92°) (88~92°) 
Main bearing cap inner bolt(M11) 49.00 + 90° 5.0 + 90° 36.16 + 90° 
Main bearing cap outer bolt(M8) 


19.60 + 120° 2.0 + 120° 14.46 + 120° 
Main bearing cap side bolt(M8) 29.40 ~ 31.36 3.0 ~ 3.2 21.70 ~ 23.14 
Oil drain cover bolt 


; ; 1.0 
: . 1.0 


3.5~4.5 | 25.31 ~32.55 
7.23 ~8.68 
2 
eee ae ee oo 


[Waerpanppaleybot A 


2 
2 
4 
4 
4 
2 


71.54 ~ 75.46 7.3 ~7.7 52.80 ~ 55.69 


1 
1 


Water temp. control nut 


2 
Eee 
8 
os ~3. 
Eai 
E 
kE ~2 
es aft 
18.08 
~2. 
, 
Ea 
ae | 
ae 
[ee 
2 
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9.80 ~ 11.76 1.0~1.2 7.23 ~ 8.68 


2 
eatprooorvot O | e f ns | roni | 2287 


Breather pipe bolt 
Surge tank bracket bolt 


Engine Mechanical System > Timing System > Timing Chain > Components and Components Location 


COMPONENTS 
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284.2 ~ 303.8 
(29.0 ~ 31.0, 209.76 ~ 224.22) 


7.84 ~ 9.80 
(0.8 ~ 1.0, 5.78 ~ 7.23) 


5 
29.4 ~ 33.3 


(3.0 ~ 3.4, 21.7 ~ 24.6) 


9.8 ~ 11.76 
(1.0 ~ 1,2, 7.23 ~ 8.68) 
52,92 ~ 57.82 

(5.4 ~ 5.9, 39.06 ~ 42.67) 


81.4 ~ 85.3 
{8.3 ~ 8.7, 60.0 ~ 62.9) 


TORQUE : N.m (kgf.m, Ibf.ft) 


1. Drive belt 5. Water pump pulley 
2. Drive belt tensioner 6. Oil pan 
3. Idler 


4. Damper pulle 
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19.60 ~ 24.50 
9.80 ~- 11.76 (2.0 ~ 2.5, 14.17 ~ 18.08) 
(1.0 ~ 1.2, 7.23 ~ 8.68) 


18.62 ~ 21.56 
(1.9 ~ 2.2, 13.74 ~ 15.91) 


18.62 - 21.56 
(1.9 ~ 2.2, 13.74 ~ 15.91) 


(1.0 ~ 1.2, 7.23 ~ 8.68) 


19.60 ~ 24.50 
(2.0 ~ 2.5, 14.17 ~ 18.08) 
14 


9.80 ~ 11.76 
(1.0 ~ 1.2, 7.23 ~ 8.68) 


9.80 ~ 11.76 
(1.0 ~ 1.2, 7.23 ~ 8.68) 


TORQUE : N.m (kgf.m, Ibf.ft) 


1. Timing chain cover 8. Timing chain 15. Timing chain guide 

2, Oll pump chain cover 9. Cam to cam guide 16. Cam to cam guide 

3. Oll pump sprocket 10. Timing chain guide 17. Tensioner adapter 

4, Oj! pump chain 11. Timing chain auto tensioner 18. Gasket 

5. Crankshaft sprocket 12. Timing chain tensioner arm 19. Oil pump chain guide 

6. Timing chain auto tensioner 13. Crankshaft sprocket 20. Oil pump temsioner assembly 
7. Timing chain tensioner arm 14. Timing chain 


Engine Mechanical System > Timing System > Timing Chain > Repair procedures 


REMOVAL 
Radiator removal is required for this procedure. (Refer to 'Radiator removal’) 
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1. Remove the drive belt(A). 
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5. Remove drive belt idler(A). 


8. Remove intake manifold. 


INSTALLATION 
1. Install intake manifold. 
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2. Install water pump pulley(A). 


Tightening torque 
7.84 ~9.80Nm(0.8 ~ 1.0kgf.m, 5.78 ~ 7.231b-ft) 


3. Install drive belt auto tensioner(A). 


Tightening torque 
81.4 ~ 85.3Nm(8.3 ~ 8.7kgf.m, 60.0 ~ 62.91b-ft) 
29.4 ~ 33.3Nm(3.0 ~ 3.4kgfim, 21.7 ~ 24.6lb-ft) 


4. Install drive belt idler(A). 


Tightening torque 
52.92 ~57.82Nm(5.4 ~ 5.9kgf.m, 39.06 ~ 42.671b-ft) 


5. Install alternator 
6. Install air compressor 
7. Install power steering pump. 
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8. Install drive belt(A). 
Crankshaft pulley — A/C pulley — idler pulley — alternator pulley — water pump pulley — P/S pump pulley > 
tensioner pulley. 
Rotate auto tensioner arm in the counter - clockwise moving auto tensioner pulley bolt with wrench. 
After putting belt on auto tensioner pulley, release the auto tensioner pulley slowly. 


DISASSEMBLY 
1. Remove the engine cover. 
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3. After disconnecting the MAF sensor connector(A) and the breather hose(B), remove the air cleaner 
assembly(C). 


4. After disconnecting the other breather hose(A), the Purge Control Solenoid Valve(PCSV) hose(B), the Positive 
Crankcase Ventilation (PCV) hose(C) and the Electronic Throttle Control(ETC) cooling hoses(D), remove the 
surge tank assemlby(E). 
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5. Remove the wiring over the surge tank. 


(1) Disconnect the injection harness connector(A). 


(2) Disconnect the camshaft position sensor(CMP) harness connector(B). 
(3) Disconnect the ground lines(C). 


(4) Disconnect the ignition coil harness connector(D). 


(5) Disconnect the condensor connector(E). 


(6) Disconnect the oil control valve(OCV) harness connector(F). 


> 


7. Set No.1 cylinder to TDC/compression. 
A. Tum the crankshaft pulley and align its groove with the timing mark "T" of the lower timing chain cover. 


Do not rotate engine counterclockwise. 
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B. Check that the mark(A) of the camshaft timing sprockets are in straight line on the cylinder head surface as 
shown in the illustration. 
If not, turn the crankshaft one revolution (360°). 


Do not rotate engine counterclockwise. 


8. Remove the lower oil pan(A). 
Insert the blade of SST(09215-3C000) between the upper oil pan and lower oil pan, and cut off applied sealer 


and removed lower oil pan. 


_ 09215 - 30000 


CAUTION 


e Insert the SST between the oil pan and the ladder frame by tapping it with a plastic hammer in the 
direction of Ù arrow. 

e After tapping the SST with a plastic hammer along the direction of © arrow around more than 2/3 edge 
of the oil pan, remove it from the ladder frame. 

e Do not turn over the SST abruptly without tapping. It can result in damage of the SST. 


9. Remove the crankshaft damper pulley(A). 
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10. Remove the timing chain cover(A). 


e Be careful not to damage the contact surfaces of cylinder block, cylinder head and timing chain 
cover. 
e Mark on the timing chain on the basis of the marking on sprocket and CVVT. 


11. Install a set pin after compressing the timing chain tensioner. 
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13. Remove RH timing chain auto tensioner(A) and RH timing chain tensioner arm(B). 


17. Remove RH timing chain. 
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18. Remove RH timing chain guide(A). 


20. Remove crankshaft sprocket(A)(O/P & RH camshaft drive). 
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22. Remove LH timing chain auto tensioner(A) and LH timing chain tensioner arm(B). 


23. Remove LH timing chain. 
24. Remove LH timing chain guide(A). 


25. Remove crankshaft sprocket(A)(LH camshaft drive). 


26. Remove tensioner adapter assembly(A). 


INSPECTION 
SPROCKETS, CHAIN TENSIONER, CHAIN GUIDE, CHAIN TENSIONER ARM 
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1. Check the camshaft sprocket and crankshaft sprocket for abnormal wear, cracks, or damage. Replace as 


necessary. 
2. Inspect the tensioner arm and chain guide for abnormal wear, cracks, or damage. Replace as necessary. 
3. Check that the tensioner piston moves smoothly when the ratchet pawl is released with thin rod. 
BELT, IDLER, BELT TENSIONER, PULLEY 
1. Check the belt for oil or dust deposits. 
Replace, if necessary. 
Small deposits should be wiped away with a dry cloth or paper. Do not clean with solvent. 
2. When the engine is overhauled or belt tension adjusted, check the belt carefully. If any of the following flaws are 
evident, replace the belt. 


e Do not bend, twist or turn the timing belt inside out. 
e Do not allow the timing belt to come into contact with oil, water and steam. 


3. Inspect the idler for easy and smooth rotation and check for play or noise. 
REASSEMBLY 


1. The key(A) of crankshaft should be aligned with the timing mark(B) of timing chain cover. As a result of this, the 
piston of No.1 cylinder is placed at the top dead center on compression stroke. 


2. Install tensioner adapter assembly(A). 
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3. Install crankshaft sprocket(A)(LH camshaft drive). 


4. Install LH timing chain guide(A). 


Tightening torque 
19.60 ~ 24.50Nm(2.0 ~ 2.5kgf.m, 14.17 ~ 18.081b-ft) 


5. Install LH timing chain. 
To install the timing chain with no slack between each shaft (cam, crank), follow the below procedure. 
Crankshaft sprocket(A) — Timing chain guide(B) — Exhaust camshaft sprocket(C) — Intake camshaft 
sprocket(D). 
The timing mark of each sprockets should be matched with timing mark (color link) of timing chain at installing 
timing chain. 


6. Install LH timing chain tensioner arm(B). 


Tightening torque 
18.62 ~ 21.56Nm(1.9 ~ 2.2kgf.m, 13.74 ~ 15.9 11b-ft) 


Page 34 of 123 
7. Install chain tensioner(A). 


Tightening torque 
9.80 ~ 11.76Nm(1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 


8. Install LH cam-to-cam guide(A). 


Tightening torque 
9.80 ~ 11.76Nm(1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 


9. Install crankshaft sprocket(A)(O/P & RH camshaft drive). 
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10. Install oil pump chain(B) and oil pump sprocket(A). 


Tightening torque 
18.62 ~ 21.56Nm(1.9 ~ 2.2kgf.m, 13.74 ~ 15.911b-ft) 


11. Install RH timing chain guide(A). 


Tightening torque 
19.60 ~ 24.50Nm(2.0 ~ 2.5kgf.m, 14.17 ~ 18.081b-ft) 


12. Install RH timing chain. 
To install the timing chain with no slack between each shaft (cam, crank), follow the below procedure. 
Crankshaft sprocket(A) — Intake camshaft sprocket(B) — Exhaust camshaft sprocket(C). 
The timing mark of each sprockets should be matched with timing mark (color link) of timing chain at installing 
timing chain. 


13. Install RH timing chain tensioner arm(B). 
14. Install RH timing chain auto tensioner(A). 


Tightening torque 
9.80 ~ 11.76Nm(1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 


15. Install RH cam-to-cam guide(A). 


Tightening torque 
9.80 ~ 11.76Nm(1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 
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16. Install oil pump chain guide(A). 


Tightening torque 
9.80 ~ 11.76Nm(1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 


17. Install oil pump chain tensioner assembly(A). 


Tightening torque 
9.80 ~ 11.76Nm(1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 


18. Pull out the pins of hydraulic tensioner (LH & RH). 
19. Install oil pump chain cover(A). 


Tightening torque 
9.80 ~ 11.76Nm(1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 
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20. After rotating crankshaft 2 revolutions in regular direction(clockwise viewed from front), confirm the timing 
mark. 


Always turn the crankshaft clockwise. 


21. Install timing chain cover. 
A. The sealant locations on chain cover and on counter parts (cylinder head, cylinder block, and lower oil pan) 
must be free of engine oil and ETC. 
B. Before assembling the timing chain cover, the liquid sealant TB1217H should be applied on the gap between 
cylinder head and cylinder block 
The part must be assembled within 5 minutes after sealant was applied. 


Bead width : 2.5mm(0. lin.) 


C. After applying liquid sealant TB1217H on timing chain cover. 
The part must be assembled within 5 minutes after sealant was applied. 
Sealant should be applied without discontinuity. 
Sealant should also be applied all around the two holes of the dowel pins. 


Bead width : 2.5mm(0. lin.) 


ce + sion) 
i i 
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D. Install the new gasket(A) to the timing chain cover. 


E. The dowel pins on the cylinder block and holes on the timing chain cover should be used as a reference in 
order to assemble the timing chain cover to be in exact position. 


Tightening torque 

B(17): 18.62 ~ 21.56Nm(1.9 ~ 2.2kgf.m, 13.74 ~ 15.911b-ft) 
C(4): 9.80 ~ 11.76Nm(1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 
D(1): 58.80 ~ 68.80Nm(6.0 ~ 7.0kgf.m, 43.40 ~ 50.631b-ft) 
E(1): 58.80 ~ 68.80Nm(6.0 ~ 7.0kgf.m, 43.40 ~ 50.631b-ft) 
F(2): 24.50 ~ 26.46Nm(2.5 ~ 2.7kgf.m, 18.08 ~ 19.53lb-ft) 
G(4): 21.56 ~ 23.52Nm(2.2 ~ 2.4kgfim, 15.91 ~ 17.36lb-ft) 
H(1): 9.80 ~ 11.76Nm(1.0 ~ 1.2kgfm, 7.23 ~ 8.681b-ft) 
I(1): 9.80 ~ 11.76Nm(1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 

J(1): 9.80 ~ 11.76Nm(1.0 ~ 1.2kgfim, 7.23 ~ 8.681b-ft) 
K(4): 9.80 ~ 11.76Nm(1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 
L(1): 21.56 ~ 26.46Nm(2.2 ~ 2.7kgf.m, 15.91 ~ 19.531b-ft) - New bolt 


F. The firing and/or blow out test should not be performed within 30 minutes after the timing chain cover was 
assembled. 
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22. Using SST(09231-3C100), install timing chain cover oil seal. 


08231-30100 


23. Install lower oil pan. 
A. Using a gasket scraper, remove all the old packing material from the gasket surfaces. 
B. Before assebling the oil pan, the liquid sealant TB1217H should be applied on oil pan. 
The part must be assembled within 5 minutes after the sealant was applied. 


Bead width : 2.5mm(0. lin.). 


CAUTION 


e Make clean the sealing face before assembling two parts. 

e Remove harmful foreign matters on the sealing face before applying sealant. 

e When applying sealant gasket, sealant must not be protruded into the inside of oil pan. 
e To prevent leakage of oil, apply sealant gasket ot the inner threads of the bolt holes. 


C. Install oil pan(A). 
Uniformly tighten the bolts in several passes. 


Tightening torque 
9.80 ~ 11.76Nm(1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 
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24. Using SST(09231-3C300) install crankshaft damper pulley(A). 


Tightening torque 


284.2 ~ 303.8Nm(29.0 ~ 31.0kgfm, 209.76 ~ 224.221b-ft) 


~ 99231-30300 
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25. Install cylinder head cover. 
A. The hardening sealant located on the upper area between timing chain cover and cylinder head should be 
removed before assembling cylinder head cover. 
B. After applying sealant(TB1217H), it should be assembled within 5 minutes.Bead width : 2.5mm(0. Lin.) 


C. The firing and/or blow out test should not be performed within 30 minutes after the cylinder head cover was 
assembled. 
D. Install the cylinder head cover bolts as following method. 


Tightening torque 
9.80 ~ 11.76Nm(1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 


CAUTION 
Do not reuse cylinder head cover gasket. 


E. Install ignition coil 
F. Connect RH ignition coil connector(A), condenser connector(B) and install wiring bracket(C). 


G. Install connector bracket from LH cylinder head cover. 


Page 43 of 123 


Engine Mechanical System > Cylinder Head Assembly > Components and Components Location 


COMPONENTS 


37.3-41.2 (3.8~4.2, 27.5-30.4) 
+ 118~122° + 88-97 


18.62 - 23.52 
(1,9 ~ 2.4, 13.74 ~ 17,36) 


TORQUE : N.m (kgf.m, Ibf.ft) 


1. RH cylinder head 4, LH cylinder head gasket 
2. RH cylinder head gasket 5, Cylinder block 
3. LH cylinder head 
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9.80 ~ 11.76 
(1,0 ~ 1.2, 7.23 ~ 8.68) 


cS 


ES 
NS 


F De 
Z = p° 
5—8 m S 
es oer 
64.68 ~ 76.44 <9 > 


(6.6 ~ 7.8, 47.74 ~ 56.4) ~~ 


9.80 ~ 11.76 (1.0 ~ 1.2, 7.23 ~ 8.68) 


TORQUE : N.m (kgf.m, Ibf.ft) 


1. Camshaft bearing cap 6. MLA 11. Valve 

2. Exhaust camshaft 7. Retainer lock 12, OCV 

3. Intake camshaft 8. Retainer 13. Cylinder head 
4. Exhaust camshaft sprocket 9. Valve spring 

5. CVVT assembly 10. Valve stem seal 


Engine Mechanical System > Cylinder Head Assembly > Repair procedures 


REMOVAL 
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CAUTION 


e Use fender covers to avoid damaging painted surfaces. 

e To avoid damaging the cylinder head, wait until the engine coolant temperature drops below normal 
temperature before removing it. 

e When handling a metal gasket, take care not to fold the gasket or damage the contact surface of the gasket. 

e To avoid damage, unplug the wiring connectors carefully while holding the connector portion. 


e Mark all wiring and hoses to avoid misconnection. 
e Turn the crankshaft pulley so that the No. 1 piston is at top dead center. 


Engine removal is required for this procedure. 

1. Remove exhaust manifold. 

2. Remove intake manifold. 

3. Remove timing chain. 

4. Remove water temperature control assembly. 
5. Remove camshaft bearing cap(A). 
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7. Remove cylinder head bolts, then remove cylinder head. 
(1) Uniformly loosen and remove the 16 cylinder head bolts, in several passes, in the sequence shown. Remove 
the 16 cylinder head bolts and plate washers. 


CAUTION 


Head warpage or cracking could result from removing bolts in an incorrect order. 


(2) Lift the cylinder head from the dowels on the cylinder block and place the cylinder head on wooden blocks 
on a bench. 


CAUTION 


Be careful not to damage the contact surfaces of the cylinder head and cylinder block. 


INSTALLATION 


e Thoroughly clean all parts to be assembled. 

e Always use a new head and manifold gasket. 

e The cylinder head gasket is a metal gasket. Take care not to bend it. 
e Rotate the crankshaft, set theNo.1 piston at TDC. 


1. Install the cylinder head. 
A. The sealant locations on cylinder head and cylinder block must be free of engine oil and ETC. 
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B. Apply sealant on cylinder block top face before assembling cylinder head gaskets. 


The part must be assembled within 5 minutes after sealant was applied. 


CYLNIDER 
BLOCK 


p. 15mm CYLNIDER 
-x BLOCK 


(LH BANK) (RH BANK) 


Piz ~ 
TOP FACE / Y TOP FACE 


Engine Front Face 


Refer to below illustration to apply the sealant. 


Bead width : 2.0~3.0 mm 
Sealant locations : 1.0~1.5mm from block surface 
Recommended sealant :Liquid sealant TB1217H 


CYLINDER HEAD —, 
GASKET / 


~ 
N SEALANT 
STA (T31217H) 


r | 10 -1.5mm 
f'—— CYLINDER BLOCK 


| FRONT FACE 
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C. Apply sealant on cylinder head gaskets after assembling cylinder head gaskets on cylinder block. 
The part must be assembled within 5 minutes after sealant was applied. 


LH CYINDER $Smrr RH CYINDER 
HEAD GASKET Ys — HEAD GASKET p 


15mm 


Engins Frort Face 


Be careful of the installation direction. 


D. Install the cylinder head. 


Remove the extruded sealant after assembling cylinder heads. 


2. Place the cylinder head carefully in order not to damage the gasket with the bottom part of the end. 
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3. Install cylinder head bolts. 
(1) Do not apply engine oil on the threads and under the heads of the cylinder head bolts. 


(2) Using SST(09221-4A000), install and tighten the cylinder head bolts and plate washers, in several passes, in 
the sequence shown. 


Tightening torque 
Head bolt : 37.3~41.2Nm (3.8~4.2kgf.m, 27.5~30.4lb-ft) + 118~122° + 88~92° 
Bolt (A) : 18.62 ~ 23.52Nm(1.9 ~ 2.4kgf.m, 13.74 ~ 17.36lb-ft) 


Always use new cylinder head bolt. 
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4. Install the CVVT and camshaft sprocket. 


Tightening torque 
64.68 ~ 76.44Nm(6.6 ~ 7.8 kgf.m, 47.74 ~ 56.41b-ft) 


e Install camshaft-inlet to dowel pin of CVVT assembly . 
At this time, attend not to be installed to oil hole of camshaft-inlet. 

e Hold the hexagonal head wrench portion of the camshaft with a vise, and install the bolt and CVVT 
assembly. 

e Do not rotate CVVT assembly when camshaft is installed to dowel pin of CVVT assembly. 


5. Install camshafts(A). 


e Apply a light coat of engine oil on camshaft journals. 

e Assemble the key groove of camshaft rear side to the same level of head top 
surface. 

e Be careful the right, left bank, intake, exhaust side before assembling. 


Intake camshaft 
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2 | 
P A: Ø27mm(1.0630in.) A: Ø30mm(1.181 lin.) 
' B: Ø27mm(1.0630in.) B: Ø30mm(1.1811in.) 
A A: Ø30mm(1.181 lin.) A: Ø27mm(1.0630in.) 
l B: Ø27mm(1.0630in.) B: Ø30mm(1.181 lin.) 


Exhaust camshaft 


O ee 
3.3L/3.8L A: Ø27mm(1.0630in.) A: Ø30mm(1.181 lin.) 


33L A: Ø30mm(1.181 lin.) A: @30mm(1.181 lin.) 
` B: @27mm(1.0630in.) B: @27mm(1.0630in.) 
3 8L A: Ø30mm(1.181 lin.) A: @30mm(1.181 lin.) 
` B: @27mm(1.0630in.) B: Ø27mm(1.0630in.) 


6. Install camshaft bearing caps with the order below. 


Tightening torque 
Ist step : 5.9Nm(0.6kgf.m, 4.31b-ft) 
2nd step : 9.80 ~ 11.76Nm(1.0 ~ 1.2kgf.m, 7.23 ~ 8.68lb-ft) 


Be careful the right, left bank, intake, exhaust side before assembling. 


A : L(LH),R(RH) 

B : I(Intake),None(Exhaust) 
C : Journal number 

D : Front mark 


CAUTION 


Rotate the crankshaft not to contact the valves to the pistons by making the pistons below 
10mm(0.3937in.) from the top of cylinder block. 


7. Install water temperature control assembly. 
8. Install timing chain. 

9. Check and adjust valve clearance. 

10. Install the exhaust manifold. 

11. Install the intake manifold. 


DISASSEMBLY 
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Identify MLA, valves and valve springs as they are removed so that each item can be reinstalled in its original 
position. 


1. Remove MLAs(A). 


2. Remove valves. 
(1) Using SST(09222-3K000, 09222-3C300), compress the valve spring and remove retainer lock. 


(2) Remove the spring retainer. 

(3) Remove the valve spring. 

(4) Remove the valve. 

(5) Using SST(09222-29000), remove the valve stem seal. 


Do not reuse old valve stem seals. 
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3. Remove OCV(A). 


INSPECTION 
CYLINDER HEAD 


1. Inspect for flatness. 


Using a precision straight edge and feeler gauge, measure the surface the contacting the cylinder block and the 
manifolds for warpage. 


Flatness of cylinder head gasket surface 

Standard : Less than 0.05mm(0.002in.)[Less than 0.02mm(0.0008in.)/150x150] 
Flatness of manifold gasket surface 

Standard : Less than 0.03mm(0.001in)/110x110 


2. Inspect for cracks. 
Check the combustion chamber, intake ports, exhaust ports and cylinder block surface for cracks. If cracked, 
replace the cylinder head. 

VALVE AND VALVE SPRING 
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1. Inspect valve stems and valve guides. 
(1) Using a caliper gauge, measure the inside diameter of the valve guide. 


Valve guide I.D. 
Intake / Exhaust : 5.500 ~ 5.512mm (0.216 ~ 0.217in.) 


(2) Using a micrometer, measure the diameter of the valve stem. 


Valve stem O.D. 
Intake : 5.465 ~ 5.480mm (0.2151 ~ 0.2157in.) 
Exhaust : 5.458 ~ 5.470mm (0.2149 ~ 0.2153in.) 


(3) Subtract the valve stem diameter measurement from the valve guide inside diameter measurement. 


Valve stem-to-guide clearance 

[Standard] 

Intake : 0.020 ~ 0.047mm (0.0008 ~ 0.001 8in.) 
Exhaust : 0.030 ~ 0.054mm (0.0012 ~ 0.0021 in.) 
[Limit] 

Intake : 0.07mm (0.0027in.) 

Exhaust : 0.09mm (0.0035in.) 
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2. Inspect valves. 
(1) Check the valve is ground to the correct valve face angle. 


(2) Check that the surface of the valve for wear. 
If the valve face is worn, replace the valve. 


(3) Check the valve head margin thickness. 
If the margin thickness is less than minimum, replace the valve. 


Margin 

[Standard] 

Intake : 1.56 ~ 1.86mm(0.06142 ~ 0.07323in.) 
Exhaust : 1.73 ~ 2.03mm(0.06811 ~ 0.07992in.) 


(4) Check the valve length. 


Length 
Intake : 105.27mm (4.1445in) 
Exhaust : 105.50mm (4.1535in) 


(5) Check the surface of the valve stem tip for wear. 
If the valve stem tip is worn, replace the valve. 


3. Inspect valve seats 
Check the valve seat for evidence of overheating and improper contact with the valve face. 
If the valve seat is worn, replace cylinder head. 
Before reconditioning the seat, check the valve guide for wear. If the valve guide is worn, replace cylinder head. 
Recondition the valve seat with a valve seat grinder or cutter. The valve seat contact width should be within 
specifications and centered on the valve face. 
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4. Inspect valve springs. 
(1) Using a steel square, measure the out-of-square of the valve spring. 


(2) Using a vernier calipers, measure the free length of the valve spring. 


Valve spring 

[Standard] 

Free height : 43.86mm (1.7267in.) 
Out-of-square : 1.5° 


MLA 
1. Inspect MLA. 
Using a micrometer, measure the MLA outside diameter. 


MLA O.D. 
Intake/Exhaust : 34.964 ~ 34.980mm(1.3765 ~ 1.377 lin.) 


2. Using a caliper gauge, measure MLA tappet bore inner diameter of cylinder head. 


Tappet bore I.D. 
Intake/Exhaust : 35.000 ~ 35.025mm(1.3779 ~ 1.3789in.) 


3. Subtract MLA outside diameter measurement from tappet bore inside diameter measurement. 


MLA to tappet bore clearance 

[Standard] 

Intake/Exhaust : 0.020 ~ 0.061mm(0.0008 ~ 0.0024in.) 
[Limit] 

Intake/Exhaust : 0.07mm(0.0027in.) 


CAMSHAFT 


— 


. Inspect cam lobes. 
Using a micrometer, measure the cam lobe height. 


Cam height 

[Standard value] 

Intake : 

46.3mm (1.8228in.)(3.3L) 
46.8mm (1.8425in.)(3.8L) 
Exhaust : 45.8mm (1.803 lin.) 


If the cam lobe height is less than standard, replace the camshaft. 
2. Inspect camshaft journal clearance. 
(1) Clean the bearing caps and camshaft journals. 


(2) Place the camshafts on the cylinder head. 


(3) Lay a strip of plastigage across each of the camshaft journal. 


(4) Install the bearing caps. 


CAUTION 


Do not turn the camshaft. 


(5) Remove the bearing caps. 
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(6) Measure the plastigage at its widest point. 


Bearing oil clearance 

[Standard value] 

Intake 

No.1 journal : 0.020 ~ 0.057mm (0.0008 ~ 0.0022in.) 
No.2,3,4,, journal : 0.030 ~ 0.067mm (0.0012 ~ 0.0026in.) 
Exhaust 

No.1 journal : 0.020 ~ 0.057mm (0.0008 ~ 0.0022in.) 
No.2,3,4,, journal : 0.030 ~ 0.067mm (0.0012 ~ 0.0026in.) 


If the oil clearance is greater than maximum, replace the camshaft. If necessary, replace cylinder head. 
(7) Completely remove the plastigage. 
(8) Remove the camshafts. 


3. Inspect camshaft end play. 
(1) Install the camshafts. 


(2) Using a dial indicator, measure the end play while moving the camshaft back and forth. 


Camshaft end play 

[Standard value] 

0.056 ~ 0.064mm(0.0022 ~ 0.0025in) - 3.3L 
0.02 ~ 0.18mm (0.0008 ~ 0.007 lin) - 3.8L 


If the end play is greater than maximum, replace the camshaft. If necessary, replace cylinder head. 
(3) Remove the camshafts. 
CVVT ASSEMBLY 
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1. Inspect CVVT assembly. 
(1) Check that the CVVT assembly will not turn. 


(2) Apply vinyl tape to the retard hole except the one indicated by the arrow in the illustration. 


(3) Wind tape around the tip of the air gun and apply air of approx. 150kpa(1.5kgf/cm?, 21psi) to the port of the 
camshaft. 


(Perform this order to release the lock pin for the maximum delay angle locking.) 


When the oil splashes, wipe it off with a shop rag. 


(4) Under the condition of (3), turn the CVVT assembly to the advance angle side (the arrow marked direction 
in the illustration) with your hand. 
Depending on the air pressure, the CVVT assembly will turn to the advance side without applying force by 


hand. Also, under the condition that the pressure can be hardly applied because of the air leakage from the 
port, there may be the casethat the lock pin could be hardly released. 


(5) Except the position where the lock pin meets at the maximum delay angle, let the CVVT assembly turn back 
and forth and check the movable range and that there is no disturbance. 


Standard: Movable smoothly in the range about 22.5° 


(6) Turn the CVVT assembly with your hand and lock it at the maximum delay angle position (clockwise). 


REASSEMBLY 


Thoroughly clean all parts to be assembled. 


Before installing the parts, apply fresh engine oil to all sliding and rotating surfaces. 
Replace oil seals with new ones. 
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1. Install valves. 
(1) Using SST(09222-3C 100), push in a new oil seal. 


Do not reuse old valve stem seals. 
Incorrect installation of the seal could result in oil leakage past the valve guides. 


(2) Install the valve, valve spring and spring retainer. 


Place valve springs so that the side coated with enamel faces toward the valve spring retainer and then 
installs the retainer. 


(3) Using the SST(09222 - 3K000, 09222-3C300), compress the spring and install the retainer locks. After 
installing the valves, ensure that the retainer locks are correctly in place before releasing the valve spring 
compressor. 


(4) Lightly tap the end of each valve stem two or three times with the wooden handle of a hammer to ensure 
proper seating of the valve and retainer lock. 
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2. Install MLAs. 
Check that the MLA rotates smoothly by hand. 


MLA can be reinstalled in its original 
position. 


3. Install OCV(A). 


Tightening torque 
9.80 ~ 11.76Nm(1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 


e To install OCV with gray colored connector into RH bank. 
e To install OCV with black colored connector into LH bank. 


CAUTION 


e Do not reuse the OCV when dropped. 

e Keep clean the OCV. 

e Do not hold the OCV sleeve during servicing. 

e When the OCV is installed on the engine, do not move the engine with holding the OCV 
yoke. 


Engine Mechanical System > Engine And Transaxle Assembly > Repair procedures 


REMOVAL 
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CAUTION 


e Use fender covers to avoid damaging painted surfaces. 
e To avoid damage, unplug the wiring connectors carefully while holding the connector portion. 


e Mark all wiring and hoses to avoid misconnection. 
e Turn the crankshaft pulley so that the No.1 piston is at top dead center. 


1. Remove the engine cover(A). 


2. Recover refrigerant by opening the high & low pressure pipe caps and connecting the refrigerant station(Refer to 
Air conditioning system in HA Group). 
3. Remove the under cover(A). 


4. Drain engine oil, transaxle fluid and engine coolant. 
5. Disconnect the neagative terminal from the battery and remove the battery(A). 
6. Remove the intake air hose and air cleaner assembly. 

(1) Disconnect the MAF connector(A). 


(2) Disconnect the breather hose(B) from air cleaner hose. 


(3) Remove the intake air hose and air cleaner assembly(C) with the resonator(D). 
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7. Disconnect the PCM connectors(A). 


8. Remove the battery tray while recovering refrigerant. 

9. Disconnect the high and low pressure pipes from the radiator or the compressor.(Refer to Air conditioning 
system in HA Group). 

10. Remove the radiator.(Refer to Radiator in this Group). 

11. Disconnect the engine wiring harness connectors. 


(1) Disconnect the oil control valve(OCV) harness connector(A) and the knock sensor(LH) harness 
connector(B) 


(2) Disconnect the MAP(A), ETC(B), ignition coil harness connector(C) and the injection harness 
connector(D). 
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(3) Disconnect the battery connector(A), the power steering switch connector(B) and the knock sensor(RH) 
harness connector(C). 


(5) Disconnector the water temperature sensor(WTS) harness connector(A), the oil temperature sensor(OTS) 
harness connector(B) and the purge control solenoid valve(PCSV) harness connector(C). 


12. Disconnect the transaxle wire harness connector and remove the transaxle assembly.(Refer to Transaxle system 
in AT Group). 
13. Disconnect the fuel hose tube(A). 
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14. Disconnect the front exhaust muffler with the exhaust manifolds. 
15. Remove the front wheels and tires.(Refer to Suspension system in SS Group). 
16. Remove heater hose(A) and disconnect the brake vaccume hose(B). 


17. Remove the exhaust and intake manifold covers.(Refer to Intake and exhaust system in this Group). 
18. Remove the power steering pump assembly.(Refer to Power steering pump in ST Group). 

19. Remove the hood assembly.(Refer to Hood in BD Group). 

20. Install a jack for supporting the engine assembly. 

21. Remove the engine mounting brackets(A). 


22. Jack up the engine assembly in order to remove the engine from the vehicle. 


INSTALLATION 
Installation is in the reverse order of removal. 
Perform the following : 
e Adjust the shift cable. 
e Refill the engine with engine oil. 
e Refill the transaxle with fluid. 
e Refill the radiator with engine coolant. 
e Bleed air from the cooling system with the heater valve open. 
e Clean the battery posts and cable terminals with sandpaper assemble them, then apply grease to prevent 
corrosion. 
e Inspect for fuel leakage. 
After assembling the fuel line, turn on the ignition switch (do not operate the starter) so that the fuel pump runs for 
approximately two seconds and fuel line pressurizes. 
Repeat this operation two or three times, then check for fuel leakage at any point in the fuel line. 


Engine Mechanical System > Cylinder Block > Components and Components Location 


COMPONENTS 
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a 


rae 


9.80 ~ 11.76 en 


(1.0 ~ 1.2, 7.23 ~ 8.68) 


9.80 ~ 11.76 (1.0 


TORQUE : N.m (kgf.m, Ibf.ft) 


~ 1.2, 7.23 ~ 8.68) 


1. Piston ring 6. Connecting rod lower bearing 
2, Piston 7. Connecting rod bearing cap 
3. Connecting rod 8. Baffle plate 

4. Connecting rod upper bearing 9. Upper oil pan 

5. Piston pin 10. Cylinder block 


Page 68 of 123 


~~ 9.80 - 11.76 
(1.0 ~ 1.2, 7.23 ~ 8.68) 


71,54 ~ 75.46 
aia 7.7, 52.80 ~ 55.69) 


9.80 ~ 11.76 (1.0 ~ 1.2, 7.23 ~ 8.68) 


29.40 ~ 31.36 (3.0 ~ 3.2, 21.70 ~ 23.14) 


49.00 (5.0, 36.16) +90° 
— 19.60 (2.0, 14.46) +120° 


TORQUE : N.m (kgf.m, Ibf.ft) 


1. Oil drain cover 7. Crankshaft 

2, Crankshaft upper bearing 8. Crankshaft lower bearing 
3. Thrust bearing 9, Main bearing cap 

4. Plate adapter 10. Gil drain cover gasket 

5. Drive plate 11. Rear oil seal 

6. Rear oil seal case 12. Crank adapter 


Engine Mechanical System > Cylinder Block > Repair procedures 


REMOVAL 


e Use fender covers to avoid damaging painted surfaces. 
e To avoid damage, unplug the wiring connectors carefully while holding the connector portion. 
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e Mark all wiring and hoses to avoid misconnection. 
e Inspection the timing belt before removing the cylinder head. 
e Turn the crankshaft pulley so that the No.1 piston is at top dead center. 


1. Remove exhaust manifold. 

2. Remove intake manifold. 

3. Remove timing chain. 

4. Remove water temperature control assembly. 
5. Remove cylinder head. 

6. Remove oil pump. 

7. Remove oil filter assembly. 

8. Remove A/C compressor(A) from engine. 


INSTALLATION 


1. Install power steering pump. 
2. Install alternator. 


3. Install air compressor 

4. Install oil filter assembly. 

5. Install oil pump. 

6. Install cylinder head. 

7. Install water temperature control assembly. 
8. Install timing chain. 

9. Install intake manifold. 

10. Install exhaust manifold. 


DISASSEMBLY 


1. Remove drive plate. 
2. Remove knock sensor(A). 


3. Remove upper oil pan(A). 
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5. Remove rear oil seal case(A). 


7. Check the connecting rod end play. 
8. Check the connecting rod oil clearance. 
9. Remove piston and connecting rod assemblies. 

(1) Using a ridge reamer, remove all the carbon from the top of the cylinder. 


(2) Push the piston, connecting rod assembly and upper bearing through the top of the cylinder block. 


e Keep the bearings, connecting rod and cap together. 
e Arrange the piston and connecting rod assemblies in the correct order. 


10. Remove crankshaft main bearing cap and check oil clearance. 
11. Check the crankshaft end play. 
12. Lift the crankshaft(A) out of engine, being careful not to damage journals. 


Arrange the main bearings and thrust bearings in the correct order. 
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13. Check fit between piston and piston pin. 
Try to move the piston back and forth on the piston pin. If any movement is felt, replace piston and piston pin as 
a set. 
14. Remove piston rings. 
(1) Using a piston ring expender, remove the 2 compression rings. 


(2) Remove 2 side rails and the spacer by hand. 
Arrange the piston rings in the correct order only. 
15. Disconnect connecting rod from piston. 


INSPECTION 


CONNECTING ROD AND CRANKSHAFT 
1. Check the connecting rod end play. 
Using a feeler gauge, measure the end play while moving the connecting rod back and forth. 


Standard end play : 0.1~ 0.25mm(0.004 ~ 0.010in.) 


A. If out-of-tolerance, install a new connecting rod. 
B. If still out-of-tolerance, replace the crankshaft. 
2. Check the connecting rod bearing oil clearance. 
(1) Check the matchmarks on the connecting rod and cap are aligned to ensure correct reassembly. 


(2) Remove 2 connecting rod cap bolts. 

(3) Remove the connecting rod cap and bearing half. 

(4) Clean the crank pin and bearing. 

(5) Place plastigage across the crank pin. 

(6) Reinstall the bearing half and cap, and torque the bolts. 


Tightening torque 
17.7~21.6Nm (1.8~2.2kgfm, 13.0~15.91b-ft) + 88~92° 


Do not turn the crankshaft. 


(7) Remove 2 bolts, connecting rod cap and bearinghalf: 
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(8) Measure the plastigage at its widest point. 


Standard oil clearance 
0.038 ~ 0.056mm(0.0015 ~ 0.0022in) 


(9) If the plastigage measures too wide or too narrow, remove the upper half of the bearing, install a new, 
complete bearing with the same color mark (select the color as shown in the next column), and recheck the 
clearance. 


CAUTION 


Do not file, shim, or scrape the bearings or the caps to adjust clearance. 


(10) If the plastigage shows the clearance is still incorrect, try the next larger or smaller bearing (the color listed 
above or below that one), and check clearance again. 


If the proper clearance cannot be obtained by using the appropriate larger or smaller bearings, 
replace the crankshaft and start over. 


CAUTION 


If the marks are indecipherable because of an accumulation of dirt and dust, do not scrub them with a 
wire brush or scraper. Clean them only with solvent or detergent. 


CONNECTING ROD MARK LOCATION 


DISCRIMINATION OF CONNECTING ROD 


Page 74 of 123 


CLASS MARK INSIDE DIAMETER 
58.000 ~ 58.006mm 
(2.2834 ~ 2.2837in.) 
i 58.006 ~ 58.012mm 
(2.2837 ~ 2.2839in.) 


2 7 58.012 ~ 58.018mm 
(2.2839 ~ 2.2842in.) 
CRANKSHAFT PIN MARK LOCATION 
DISCRIMINATION OF CRANKSHAFT 


DISCRIMINATION OF CRANKSHAFT 


PLACE OF IDENTIFICATION MARK (CONNECTING ROD BEARING) 


DISCRIMINATION OF CONNECTING ROD BEARING 
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CLASS MARK THICKNESS OF BEARING 


1.514 ~ 1.517mm 
(0.0596 ~ 0.0597in. 
1.511 ~ 1.514mm 

(0.0595 ~ 0.0596in.) 


1.508 ~ 1.51 1mm 


(0.0594 ~ 0.0595in.) 


1.505 ~ 1.508mm 
(0.0593 ~ 0.0594in.) 


1.502 ~ 1.505mm 
oe (0.0591 ~ 0.0593in) 


(11) Selection 


CONNECTING ROD IDENTIFICATION MARK 
10) 
B C 


lorA . 
7 (YELLOW) (GREEN) (BROWN) 


DENTIFICATI Be see, | sey | aes | 
INDENTIFICATION | 20rB 
AR (GREEN) (BROWN) (BLACK) 


ar C D E 
or (BROWN) (BLACK) (BLUE) 


3. Check the crankshaft bearing oil clearance. 
(1) To check main bearing-to-journal oil clearance, remove the main bearing caps and bearing halves. 


(2) Clean each main journal and bearing half with a clean shop tower. 
(3) Place one strip of plastigage across each main journal. 


(4) Reinstall the bearings and caps, then torque the bolts. 


Tightening torque 

49.00Nm(5.0 kgf.m, 36.16lb-ft) + 90° 

19.60 Nm(2.0 kgf.m, 14.46lb-ft)+ 120° 

29.40 ~ 31.36Nm(3.0 ~ 3.2 kgfim, 21.70 ~ 23.141b-ft) 


Do not turn the crankshaft. 
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(5) Remove the cap and bearing again, and measure the widest part of the plastigage. 


Standard oil clearance 
0.022 ~ 0.040mm(0.0009 ~ 0.0016in) 


[> 
SUY 


(6) If the plastigage measures too wide or too narrow, remove the upper half of the bearing, install a new, 
complete bearing with the same color mark (select the color as shown in the next column), and recheck the 
clearance. 


CAUTION 


Do not file, shim, or scrape the bearings or the caps to adjust clearance. 


(7) If the plastigage shows the clearance is still incorrect, try the next larger or smaller bearing (the color listed 
above or below that one), and check clearance again. 


If the proper clearance cannot be obtained by using the appropriate larger or smaller bearings, replace 
the crankshaft and start over. 


CAUTION 


If the marks are indecipherable because of an accumulation of dirt and dust, do not scrub them with a 
wire brush or scraper. Clean them only with solvent or detergent. 


Crankshaft bore mark location 

Letters have been stamped on the block as a mark for the size of each of the 5 main journal bores. 

Use them, and the numbers or bar stamped on the crank (marks for main journal size), to choose the correct 
bearings. 


DISCRIMINATION OF CYLINDER BLOCK 
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CLASS MARK INSIDE DIAMETER 
{ 73.500 ~ 73.506mm 
(2.8937 ~ 2.8939in.) 
73.506 ~ 73.512mm 
(2.8939 ~ 2.8942in.) 


Š c 73.512 ~ 73.518mm 
(2.8942 ~ 2.8944in.) 
CRANKSHAFT JOURNAL MARK LOCATION 
DISCRIMINATION OF CRANKSHAFT 


DISCRIMINATION OF CRANKSHAFT 


CLASS MARK OUTSIDE DIAMETER OF JOURNAL 
; R 68.954 ~ 68.960mm 
(2.7147 ~ 2.7150in.) 
. 68.948 ~ 68.954mm 
(2.7145 ~ 2.7147in.) 
68.942 ~ 68.948mm 
(2.7142 ~ 2.7145in.) 


PLACE OF IDENTIFICATION MARK (CRANKSHAFT BEARING) 


DISCRIMINATION OF CRANKSHAFT BEARING 
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CLASS MARK THICKNESS OF BEARING 
2.277 ~2.280mm 
(0.0896 ~ 0.0897in.) 
2.274 ~2.277mm 
oo o a (0.0895 ~ 0.0896in.) 


2.271 ~ 2.274mm 
oad (0.0894 ~ 0.0895in.) 
2.268 ~ 2.271mm 
za oe (0.0893 ~ 0.0894in.) 
2.265 ~ 2.268mm 
amma (0.0892 ~ 0.0893in.) 
SELECTION 
CRANKSHAFT BORE IDENTIFICATION MARK 
b(B) 
{ped à B C 
a (YELLOW) (GREEN) (BROWN) 
CRANKSHAFT ; 7 
IDENTIFICATION Gans oe en 


MARK 
C D E 
3 orC 
(BROWN) (BLACK) (BLUE) 
4. Check crankshaft end play. 


Using a dial indicator, measure the thrust clearance while prying the crankshaft back and forth with a screwdriver. 


Standard end play 
0.10 ~ 0.28mm (0.0039 ~ 0.01 10in.) 


If the end play is greater than maximum, replace the thrust bearings as a set. 


Thrust bearing thickness 
2.41 ~ 2.45mm(0.0949 ~ 0.0964in) 
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5. Inspect main journals and crank pins 
Using a micrometer, measure the diameter of each main journal and crank pin. 


Main journal diameter : 68.942 ~ 68.960mm(2.7142 ~ 2.7149in) 
Crank pin diameter : 54.954 ~ 54.972mm(2.1635 ~ 2.1642in.) 


CONNECTING RODS 

1. When reinstalling, make sure that cylinder numbers put on the connecting rod and cap at disassembly match. 
When a new connecting rod is installed, make sure that the notches for holding the bearing in place are on the 
same side. 

2. Replace the connecting rod if it is damaged on the thrust faces at either end. Also if step wear or a severely rough 
surface of the inside diameter of the small end is apparent, the rod must be replaced as well. 

3. Using a connecting rod aligning tool, check the rod for bend and twist. If the measured value is close to the repair 
limit, correct the rod by a press. Any connecting rod that has been severely bent or distorted should be replaced. 


Allowable bend of connecting rod : 

0.05mm / 100mm (0.0020 in./3.94 in.) or less 
Allowable twist of connecting rod : 

0.1mm / 100mm (0.0039 in./3.94 in.) or less 


CYLINDER BLOCK 
1. Remove gasket material. 
Using a gasket scraper, remove all the gasketmaterial from the top surface of the cylinder block. 
2. Clean cylinder block 
Using a soft brush and solvent, thoroughly clean the cylinder block. 
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3. Inspect top surface of cylinder block for flatness. 
Using a precision straight edge and feeler gauge, measure the surface contacting the cylinder head gasket for 
warpage. 


Flatness of cylinder block gasket surface 
Standard : Less than 0.05mm(0.0020 in.),Less than 0.02mm(0.0008in.) / 150 x 150 


4. Inspect cylinder bore diameter 
Visually check the cylinder for vertical scratchs. 
If deep scratches are present, replace the cylinder block. 
5. Inspect cylinder bore diameter 
Using a cylinder bore gauge, measure the cylinder bore diameter at position in the thrust and axial directions. 


Standard diameter 
92.00 ~ 92.03mm(3.6220 ~ 3.6232in) - 3.3L 
96.00 ~ 96.03mm(3.7795 ~ 3.7807in) - 3.8L 
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6. Check the cylinder bore size code on the cylinder block. 


Marx for toal 
displacernent 


Piston outer diameter 


A A 91.96~91.97mm 95.96 ~ 95.97mm 
(3.6205 ~ 3.6209in.) (3.7779 ~ 3.7783in) 


91.97~91.98mm 95.97 ~ 95.98mm 
(3.6209 ~ 3.6213in.) (3.7783 ~ 3.7787in) 

c c 91.98~91.99mm 95.98 ~ 95.99mm 
(3.6213 ~ 3.6219in.) (3.7787 ~ 3.779 lin) 


8. Select the piston related to cylinder bore class. 


Clearance : 
0.03 ~ 0.05mm(0.0012 ~ 0.0020in) 


PISTON AND RINGS 


Page 82 of 123 


1. Clean piston 
(1) Using a gasket scraper, remove the carbon from the piston top. 


(2) Using a groove cleaning tool or broken ring, clean the piston ring grooves. 


(3) Using solvent and a brush, thoroughly clean the piston. 


Do not use a wire brush. 


2. The standard measurement of the piston outside diameter is taken 14 mm (0.5512 in.) from the bottom of the 
piston. 


Standard diameter 
91.96 ~ 91.99mm(3.6205~ 3.6216in) - 3.3L 
95.96 ~ 95.99mm(3.7779 ~ 3.779 1in) - 3.8L 


3. Calculate the difference between the cylinder bore diameter and the piston diameter. 


Piston-to-cylinder clearance 
0.03 ~ 0.05mm(0.0012 ~ 0.0020in) 


4. Inspect the piston ring side clearance. 
Using a feeler gauge, measure the clearance between new piston ring and the wall of the ring groove. 


Piston ring side clearance 

Standard 

No.1 : 0.03 ~ 0.07mm(0.0012 ~ 0.0027in) 
No.2 : 0.03 ~ 0.07mm(0.0012 ~ 0.0027in) 
Oil ring : 0.06 ~ 0.15mm(0.0024 ~ 0.0059in) 
Limit 

No.1 : 0.1mm(0.004in) 

No.2 : 0.1mm(0.004in) 

Oil ring : 0.2mm(0.008in) 
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If the clearance is greater than maximum, replace the piston. 

5. Inspect piston ring end gap. 
To measure the piston ring end gap, insert a piston ring into the cylinder bore. Position the ring at right angles to 
the cylinder wall by gently pressing it down with a piston. Measure the gap with a feeler gauge. If the gap exceeds 
the service limit, replace the piston ring. If the gap is too large, recheck the cylinder bore diameter against the 
wear limits. If the bore is over the service limit, the cylinder block must be replaced. 


Piston ring end gap 

Standard 

No.1 : 0.17 ~ 0.32mm(0.0067 ~ 0.0126in) 
No.2 : 0.32 ~ 0.47m(0.0126 ~ 0.0185in) 
Oil ring : 0.20 ~ 0.70mm(0.0079 ~ 0.0275in) 
Limit 

No.1 : 0.6mm(0.0236in) 

No.2 : 0.7mm(0.0275in) 

Oil ring : 0.8mm(0.03 15in.) 


PISTON PINS 
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1. Measure the diameter of the piston pin. 


Piston pin diameter 
23.001 ~ 23.006mm(0.9055 ~ 0.9057in) 


2. Measure the piston pin-to-piston clearance. 


Piston pin-to-piston clearance 
0.010 ~ 0.020mm(0.0004 ~ 0.0008in) 


3. Check the difference between the piston pin diameter and the connecting rod small end diameter. 


Piston pin-to-connecting rod interference 
-0.032 ~ -0.016mm(-0.0012 ~ -0.00063in) 


REASSEMBLY 


e Thoroughly clean all parts to assembled. 
e Before installing the parts, apply fresh engine oil to all sliding and rotating surfaces. 
e Replace all gaskets, O-rings and oil seals with new parts. 
1. Assemble piston and connecting rod. 
(1) Use a hydraulic press for installation. 


(2) The piston front mark and the connecting rod front mark must face the timing belt side of the engine. 
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2. Install piston rings. 
(1) Install the oil ring spacer and 2 side rails by hand. 


(2) Using a piston ring expander, install the 2 compression rings with the code mark facing upward. 


(3) Position the piston rings so that the ring ends are as shown. 


3. Install connecting rod bearings. 
(1) Align the bearing claw with the groove of the connecting rod or connecting rod cap. 


(2) Install the bearings(A) in the connecting rod and connecting rod cap(B). 


4. Install main bearings. 
Upper bearings have an oil groove of oil holes; Lower bearings do not. 


(1) Align the bearing claw with the claw groove of the cylinder block, push in the 4 upper bearings(A). 


(2) Align the bearing claw with the claw groove of the main bearing cap, and push in the 4 lowerbearings. 
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5. Install thrust bearings. 
Install the 2 thrust bearings(A) under the No.3 journal position of the cylinder block with the oil grooves facing 
outward. 


7. Place main bearing caps on cylinder block. 
8. Install main bearing cap bolts. 
(1) Install and uniformly tighten the bearing cap bolts, in several passes, in the sequence shown. 


Tightening torque 

Main bearing cap bolt 

49.00Nm(5.0 kgf.m, 36.16lb-ft) + 90° (1 ~ 8) 

19.60 Nm(2.0 kgf.m, 14.46lb-ft)+ 120° (9 ~ 16) 

29.40 ~ 31.36Nm(3.0 ~ 3.2 kgf.m, 21.70 ~ 23.141b-ft) (17 ~ 22) 


e Always use new main bearing cap bolt. 
e If any of the bearing cap bolts in broken or deformed, replace it. 
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19 


12 8? 
4 1 


2 
a0, 


(2) Check that the crankshaft turns smoothly. 


9. Check crankshaft end play. 
10. Install piston and connecting rod assemblies. 


Before installing the pistons, apply a coat of engine oil to the ring grooves and cylinder bores. 
(1) Install the ring compressor, check that the bearing is securely in place, then position the piston in the 
cylinder, and tap it in using the wooden handle of a hammer. 


(2) Stop after the ring compressor pops free, and check the connecting rod-to-check journal alignment before 
pushing the piston into place. 


(3) Apply engine oil to the bolt threads. Install the rod caps with bearings, and torque the bolts. 


Tightening torque 
17.7~21.6Nm (1.8~2.2kgf.m, 13.0~15.91b-ft) + 88~92° 


Use SST(09221-4A000), install connecting rod bearing cap bolts. 
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e Always use new connecting rod bearing cap bolt. 


e Maintain downward force on the ring compressor to prevent the rings from expanding before 
entering the cylinder bore. 


11. Check the connecting rod end play. 
12. Install oil drain cover. 


Tightening torque 
9.80 ~ 11.76Nm (1.0 ~ 1.2kgf.m, 7.23 ~ 8.671b-ft) 


e Make clean the sealing face before assembling two parts. 


e Remove harmful foreign matters on the sealing face before applying sealant 

e Be assembling oil drain cover, the liquid sealant TB1217H should be applied oil drain 
cover. 

e The part must be assembled within 5 minutes after sealant was applied. 

e Apply sealant to the inner threads of the bolt holes. 
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13. Install rear oil seal case. 


Tightening torque 
9.80 ~ 11.76Nm (1.0 ~ 1.2kgf.m, 7.23 ~ 8.671b-ft) 


e Make clean the sealing face before assembling two parts. 


e Remove harmful foreign matters on the sealing face before applying sealant 

e Be assembling rear oil seal case, the liquid sealant TB1217H should be applied rear oil seal 
case. 

e The part must be assembled within 5 minutes after sealant was applied. 

e Apply sealant to the inner threads of the bolt holes. 
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14. Using SST(0923 1-3C200, 09231-H1100), install rear oil seal. 


15. Install baffle plate. 
Install and uniformly tighten the baffle plate bolts, in several passes, in the sequence shown. 


Tightening torque 
9.80 ~ 11.76Nm (1.0 ~ 1.2kgf.m, 7.23 ~ 8.68lb-ft) 


16. Install upper oil pan. 
A. Using a gasket scraper, remove all the old packing material from the gasket surfaces. 


B. Before assebling the oil pan, the liquid sealant TB1217H should be applied on upper oil pan. 
The part must be assembled within 5 minutes after the sealant was applied. 


Bead width : 2.5mm(0. lin.) 
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CAUTION 


e Make clean the sealing face before assembling two parts. 

e Remove harmful foreign matters on the sealing face before applying sealant 

e When applying sealant gasket, sealant must not be protruded into the inside of oil pan. 
e To prevent leakage of oil, apply sealant gasket ot the inner threads of the bolt holes. 


C. Install oil pan. 
Uniformly tighten the bolts in several passes. 


Tightening torque 
9.80 ~ 11.76Nm (1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 


D. After assembly, wait at least 30 minutes before filling the engine with oil. 
17. Install knock sensor. 


Tightening torque 
15.68 ~ 23.52Nm (1.6 ~ 2.4kgf.m, 11.57 ~ 17.36lb-ft) 


18. Install drive plate. 


Tightening torque 
71.54 ~ 75.46Nm (7.3 ~ 7.7kgf.m, 52.80 ~ 55.691b-ft) 


Engine Mechanical System > Cooling System > Components and Components Location 


COMPONENTS 
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19.6 ~ 23.52 (2.0 ~ 2.4, 14.5 ~ 17.36) 


9.8 ~ 11.76 (1.0 ~ 1.2, 7.23 ~ 8.68) 


16,66 ~ 19,60 
(1.7 ~ 2.0, 12.30 ~ 14.47) 


7.84 ~ 9,80 
(0.8 ~ 1,0, 5.78 ~ 7.23) 


9,80 ~ 11.76 (1,0 ~ 1.2, 7.23 ~ 8.68) 


TORQUE : N.m {kgf.m, lb-ft) 


1. Water pump pulley 5. Water inlet pipe 
2. Water pump 6. Gasket 
3. Water pump gasket 7. O-ring 
4. Thermostat 8. Air vent pipe 
9. Hose 
Engine Mechanical System > Cooling System > Repair procedures 
REMOVAL 
WATER PUMP 
1. Drain the engine coolant. 


HHS 


System is under high pressure when the engine is hot. To avoid danger of releasing scalding engine coolant, 
remove the cap only when the engine is cool. 


2. Remove drive belt(A). 


4. Remove the cooling fan shroud. 
5. Remove the water pump(A) and gasket. 


RADIATOR 
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1. Drain engine coolant. 


System is under high pressure when the engine is hot. To avoid danger of releasing scalding engine coolant, 
remove the cap only when the engine is cool. 


2. Remove the engnie cover(A). 
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5. Disconnect the radiator upper hose(A) and lower hose(B) and the aurtomatic transaxle fluid cooler hoses(C). 


6. Remove the radiator from the condensor by removing bolts.(Refer to Condensor in HA Group). 
7. Remove the cooling fan shroud(A) after disconnecting cooling fan harness connector(B) and loosening the 
mounting bolts(C). 


8. Remove the radiator assembly. 
WATER TEMPERATURE CONTROL ASSEMBLY 
1. Drain the engine coolant. 

2. Remove air cleaner assembly. 

3. Remove the automatic transaxle oil gauge. 
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4. Remove the battery assembly(A). 


5. Disconnect the RH/LH cooling pipes(A, B). 


6. Disconnect WTS connector. 
7. Disconnect heater hose, water vent hose and water hose from water temperature control assembly. 
8. Remove the fuel pipe(A). 
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9. Remove water temperature control assembly(A). 


THERMOSTAT 
Removal of the thermostat would have an adverse effect, causing a lowering of cooling efficiency. Do not remove 
the thermostat, even if the engine tends to overheat. 


1. Drain engine coolant so its level is below thermostat. 
2. Remove water inlet(A) and thermostat(B). 


INSTALLATION 


WATER PUMP 
1. Install the water pump(A) and a new gasket(1, 2) with 12 bolts. 


Tightening torque 
21.56 ~ 23.52Nm (2.2 ~ 2.4kgf.m, 15.91 ~ 17.36lb-ft) 
9.80 ~ 11.76Nm (1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 
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e Make clean the contact face before assembly. 
e When replacing a water pump, always use new gasket(1, 2). 
e When reassembling a water pump, replace the bolt(B) with a new one. 


2. Install the 4 bolts and pump pulley(A). 


Tightening torque 
7.84 ~9.80Nm (0.8 ~ 1.0kgfm, 5.78 ~ 7.231b-ft) 


4. Fill with engine coolant. 

5. Start engine and check for leaks. 

6. Recheck engine coolant level. 

WATER TEMPERATURE CONTROL ASSEMBLY 


Make clean the contact face before assembly. 
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1. Install water temperature control assembly(A) and new gasket. 


Tightening torque 
19.6 ~ 23.52Nm (2.0 ~ 2.4kgfim, 14.5 ~ 17.36lb-ft) 


Use new O-rings(C) when reassembling. 


2. Connect water hoses to the water temperature control assembly. 
3. Install the fuel pipe(A). 


4. Connect WTS connector. 
5. Connect the RH/LH cooling pipes(A, B). 


6. Install the battery assembly(A). 


7. Install the automatic transaxle oil gauge. 
8. Install air cleaner assembly. 

9. Fill with engine coolant. 

10. Start engine and check for leaks. 

11. Recheck engine coolant level. 
THERMOSTAT 

1. Place thermostat in thermostat housing. 

(1) Install the thermostat with the jiggle valve upward. 


(2) Install a new thermostat(B). 


2. Install water inlet(A). 


Tightening torque 
16.66 ~ 19.60Nm (1.7 ~ 2.0kgf.m, 12.30 ~ 14.47|b-ft) 
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3. Fill with engine coolant. 
4. Start engine and check for leaks. 
RADIATOR 


1. Install the radiator assembly. 
2. Install the cooling fan shroud(A) by connecting cooling fan harness connector(B) and tightening the mounting 
bolts(C). 


3. Install the radiator with the condensor by tightening bolts.(Refer to Condensor in HA Group). 
4. Connect the radiator upper hose(A) and lower hose(B) and the aurtomatic transaxle fluid cooler hoses(C). 
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6. Install the under cover(A). 


8. Refill engine coolant. 


INSPECTION 
WATER PUMP 
1. Check each part for cracks, damage or wear, and replace the coolant pump assembly if necessary. 
2. Check the bearing for damage, abnormal noise and sluggish rotation, and replace the coolant pump assembly if 
necessary. 
3. Check for coolant leakage. If coolant leaks from hole, the seal is defective. Replace the coolant pump assembly. 


A small amount of "weeping" from the bleed hole is normal. 


THERMOSTAT 
1. Immerse the thermostat in water and gradually heatthe water. 
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2. Check the valve opening temperature. 

Valve opening temperature : 82°C (177°F) 

Full opening temperature : 95°C (205°F) 

If the valve opening temperature is not as specified, replace the thermostat. 
3. Check the valve lift. 

Valve lift : Min. 10mm (0.4in.) at 95°C (205°F) 

If the valve lift is not as specified, replace the thermostat. 


INSPECTION 
WATER PUMP 


1. Check each part for cracks, damage or wear, and replace the coolant pump assembly if necessary. 

2. Check the bearing for damage, abnormal noise and sluggish rotation, and replace the coolant pump assembly if 
necessary. 

3. Check for coolant leakage. If coolant leaks from hole, the seal is defective. Replace the coolant pump assembly. 


A small amount of "weeping" from the bleed hole is normal. 


THERMOSTAT 
1. Immerse the thermostat in water and gradually heatthe water. 


2. Check the valve opening temperature. 

Valve opening temperature : 82°C (177°F) 

Full opening temperature : 95°C (205°F) 

If the valve opening temperature is not as specified, replace the thermostat. 
3. Check the valve lift. 

Valve lift : Min. 10mm (0.4in.) at 95°C (205°F) 

If the valve lift is not as specified, replace the thermostat. 


Engine Mechanical System > Lubrication System > Components and Components Location 


COMPONENTS 
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9,80 ~ 11.76 
(1.0 ~ 1.2, 7.23 ~ 8.68) 


18.62 ~21.56 
(1.9 ~ 2.2, 13.74 ~ 15.91) 


9,8~11.76 (1.0 ~ 1.2, 7.23 ~ 8.68) 


TORQUE : N.m (kgf.m, Ibf. ft) 


1. Cil filter cap 6. Gasket 11. Oil pump sprocket 
2. O-ring 7. O-ring 12. Oil pump chain cover 
3. Oi filter element 8. Gasket 13. Lower oil paon 
å. Dil filter body 9. Oil pump 
5. Oil filter body cover 10. Gasket 
Engine Mechanical System > Lubrication System > Repair procedures 
REMOVAL 
Oil pump 


1. Drain engine oil. 
2. Remove the front member.(Refer to Front suspension system in SS Group). 
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3. Using SST(09215-3C000) remove lower oil pan(A). 


_ 09215 - 30000 


CAUTION 


e Insert the SST between the oil pan and the ladder frame by tapping it with a plastic hammer in the 
direction of © arrow. 

e After tapping the SST with a plastic hammer along the direction of © arrow around more than 2/3 edge 
of the oil pan, remove it from the ladder frame. 

e Do not turn over the SST abruptly without tapping. It can result in damage of the SST. 


4. Remove oil pump chain cover(A). 


6. Remove oil pump(A). 


Oil filter assembly 
1. Remove the engine assembly.(Refer to Engine and transaxle assembly in this Group). 


2. Loosen the oil filter cap by turning it counterclockwise to drain well the oil in the oil filter. 


3. Remove surge tank and intake manifold. 

4. Disconnect oil pressure switch connector. 

5. Drain engine coolant. 

6. Disconnect water hoses from water temperature control assembly. 
7. Remove water temperature control assembly. 

8. Remove oil filter body cover(B). 

9. Remove oil filter body(A). 


ENGINE OIL 

1. Check engine oil quality. 
Check the oil for deterioration, entry of water, discoloring or thinning. 
If the quality is visibly poor, replace the oil. 

2. Check engine oil level. 
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After warming up the engine and then 5 minutes after the engine stop, oil level should be between the "L" and "F" 


marks on the dipstick. 
If low, check for leakage and add oil up to the "F" mark. 


Do not fill with engine oil above the "F" mark. 


SELECTION OF ENGINE OIL 
Recommended API classification : Above SJ or SL 
Recommended SAE viscosity grades : SW-20 


If SW-20 engine oil is not available, 5W-30 or secondary recommanded engine oil for corresponding temperature 


range can be used. 
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Temperature range 
anticipated before Recommended SAE viscosity number 
next oil change 


For best performance and maximum protection of all types of operation, select only those lubricants which : 


e Satisfy the requirement of the API classification. 
e Have proper SAE grade number for expected ambient temperature range. 
Lubricants that do not have both an SAE grade number and API service classification on the container should not 


be used. 


INSTALLATION 
Oil pump 
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1. Install oil pump(A). 


Tightening torque 
19.60 ~ 23.52Nm (2.0 ~ 2.4kgf.m, 14.47 ~ 17.36lb-ft) 


Always use a new O-ring. 


2. Install oil pump sprocket(A)and oil pump chain on the oil pump. 


Tightening torque 
18.62 ~ 21.56Nm (1.9 ~ 2.2kgf.m, 13.74 ~ 15.911b-ft) 


3. Install oil pump chain cover(A). 


Tightening torque 
9.80 ~ 11.76Nm (1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 
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4. Install upper oil pan. 
A. Using a gasket scraper, remove all the old packing material from the gasket surfaces. 


B. Before assembling the oil pan, the liquid sealant TB1217H should be applied on upper oil pan. 
The part must be assembled within 5 minutes after the sealant was applied. 


Bead width : 2.5mm(0. lin.) 


CAUTION 


e Make clean the sealing face before assembling two parts. 

e Remove harmful foreign matters on the sealing face before applying sealant 

e When applying sealant gasket, sealant must not be protruded into the inside of oil pan. 
e To prevent leakage of oil, apply sealant gasket ot the inner threads of the bolt holes. 


C. Install upper oil pan. 
Uniformly tighten the bolts in several passes. 


Tightening torque 
9.80 ~ 11.76Nm (1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 


D. Install the front member.(Refer to Front suspension system in SS Group). 
E. After assembly, wait at least 30 minutes before filling the engine with oil. 
OIL FILTER ASSEMBLY 


1. Install oil filter body and new O-rings. 


Tightening torque 
9.80 ~ 11.76Nm (1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 


e All rubber gasket must be no damaged by assembling parts. 
e Be careful of the knock sensor connector. 
e Always use a new O-ring 


2. Install oil filter body cover(B) and new gasket on the oil filter body(A). 


Tightening torque 
9.80 ~ 11.76Nm (1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 


3. Install the water temperature control assembly. 

4. Connect the water hoses on the water temperature control assembly. 
5. Connect the oil pressure switch connector. 

6. Install the intake manifold and surge tank. 

7. Fill with engine coolant. 

8. Start engine and check for leaks. 

9. Recheck engine coolant level. 


INSPECTION 
OIL PRESSURE SWITCH 


1. Check the continuity between the terminal and the body with an ohmmeter. 


If there is no continuity, replace the oil pressure switch. 
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2. Check the continuity between the terminal and the body when the fine wire is pushed. If there is continuity even 
when the fine wire is pushed, replace the switch. 
3. If there is no continuity when a 50kpa (7psi) vacuum is applied through the oil hole, the switch is operaing 
properly. 
Check for air leakage. If air leaks, the diaphragm is broken. Replace it. 


INSPECTION 
OIL PRESSURE SWITCH 


1. Check the continuity between the terminal and the body with an ohmmeter. 
If there is no continuity, replace the oil pressure switch. 


2. Check the continuity between the terminal and the body when the fine wire is pushed. If there is continuity even 
when the fine wire is pushed, replace the switch. 

3. If there is no continuity when a 50kpa (7psi) vacuum is applied through the oil hole, the switch is operaing 
properly. 
Check for air leakage. If air leaks, the diaphragm is broken. Replace it. 


Engine Mechanical System > Intake And Exhaust System > Intake Manifold > Components and 
Components Location 
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COMPONENTS 


9.8 ~ 11.8 
(1.0 ~ 1.2, 7.2 ~ 8.7) 


18.6 ~ 23.5 
(1,9 ~ 2.4, 13.7 ~ 17.4) 


ie 26.5 ~ 31.4 


(2.7 ~ 3.2, 19.5 ~ 23.1) 
k 


9.80 ~ 11.76 
(1.0 ~ 1.2, 7.23 ~ 8.68) 


26.5 ~ 31.4 
(2.7 ~ 3.2, 19.5 ~ 23.1) 


a loa h 
Ši $ > Á 
© 
. mt es 
me & © 
ot > a] ~ 
& Ss E 
| TORQUE : N.m (kgf.m, Ibf.ft} 
1. Surge tank 4, Surge tank gasket 
2. Delivery pipe 5, Intake manifold gasket 


3. Intake manifold 


Engine Mechanical System > Intake And Exhaust System > Intake Manifold > Repair procedures 


REPLACEMENT 
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1. Remove the engine cover. 


3. After disconnecting the MAF sensor connector(A) and the breather hose(B), remove the air cleaner 
assembly(C). 
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4. Disconnect the other breather hose(A), the Purge Control Solenoid Valve(PCSV) hose, the Positive Crankcase 
Ventilation (PCV) hose(C) and the Electronic Throttle Control(ETC) cooling hoses(D) and connector(E). 


re Sat 
a ay Ed 


5. Remove the wiring over the surge tank. 
(1) Disconnect the injection harness connector(A). 


(2) Disconnect the camshaft position sensor(CMP) harness connector(B). 

(3) Disconnect the ground line(C). 

(4) Disconnect the ignition coil harness connector(D). 

(5) Disconnect the condensor connector(E). 

(6) Disconnect the variable induction system( VIS) solenoid valve connector(G). 
(7) Disconnect the oil control valve(OCV) harness connector(F). 


(8) Disconnect the injector wiring(H) and ignition coil wiring(1). 


a B 
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6. Disconnect the fuel hose tube(A). 


8. Disconnect the surge tank stay. 

9. Remove the surge tank. 

10. Disconnect the injector connectors. 

11. Disconnect the water hose on intake manifold from the nipple on the chain cover. 
12. Remove the delivery pipe and intake manifold as an assembly. 


Except such cases as defects of injectors or pipe, do not disassemble a delivery pipe from an intake 
manifold because it is one of the fuel system parts, or you may have some problem in fuel system. 
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13. Install intake manifold and new gasket on the cylinder head. 


Tightening torque 

Ist : 3.9 ~5.9Nm (0.4 ~ 0.6kgf.m, 2.9 ~ 4.31b-ft) 

2nd 

Bolt : 26.5 ~ 31.4Nm (2.7 ~ 3.2kgf.m, 19.5 ~ 23.1lb-ft) 
Nut : 18.6 ~ 23.5Nm (1.9 ~ 2.4kgf.m, 13.7 ~ 17.41b-ft) 
3rd : Repeat 2nd step twice or move. 


Be careful of the installation direction. 
a-h: 1st step order 
1 ~8 : 2nd step order 


14. Connect the water hose on intake manifold to the nipple on the chain cover. 
15. Install delivery pipe.(Refer to Delivery pipe in FL Group). 
16. Install the surge tank and new gasket on the intake manifold. 


Tightening torque 
Long bolt : 9.80 ~ 11.76Nm (1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 
Short bolt, nut : 18.6 ~ 23.5Nm (1.9 ~ 2.4kgfm, 13.7 ~ 17.4b-ft) 


17. Connect heater hose(A) and the brake vaccume hose(B). 
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18. Connect the fuel hose tube(A). 


19. Connect the wiring over the surge tank. 
(1) Connect the injection harness connector(A) 


(2) Connect the camshaft position sensor(CMP) harness connector(B). 
(3) Connect the ground lines(C). 

(4) Connect the ignition coil harness connector(D). 

(5) Connect the condensor connector(E). 


(6) Connect the variable induction system(VIS) solenoid valve connector(G). 


(7) Connect the oil control valve(OCV) harness connector(F). 


20. Connect the other breather hose(A), the Positive Crankcase Ventilation (PCV) hose(C) and the Electronic 
Throttle Control(ETC) cooling hoses(D), ETC connector(E). 
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Tightening torque 
9.80 ~ 11.76Nm (1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 
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23. Remove the engine cover(A). 


Tightening torque 
9.80 ~ 11.76Nm (1.0 ~ 1.2kgf.m, 7.23 ~ 8.681b-ft) 


Engine Mechanical System > Intake And Exhaust System > Exhaust Manifold > Components and 


Components Location 


COMPONENTS 
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1. Gasket 4. Self - locking flange nut 
2. Exhaust manifold 5. Flange bolt 
3. Heat protector 


Engine Mechanical System > Intake And Exhaust System > Exhaust Manifold > Repair procedures 


REPLACEMENT 
[RH side or Bank 1] 
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1. Remove the engine cover(A). 


2. After disconnecting the MAF sensor connector(A) and the breather hose(B), remove the air cleaner 
assembly(C). 


4. Remove the RH exhaust manifold heat protector. 


CAUTION 


Handle the heat protector with caution not to be 
deformed. 


5. After removing the under cover, disconnect the exhaust manifolds from the front muffler. 


6. Remove the RH exhaust manifold(A) and the stay(B). 


[LH side or Bank 2] 
1. Remove the engine oil level gauge. 
2. Remvoe the battery assembly(A). 


CAUTION 


Handle the heat protector with caution not to be 
deformed. 


4. Remove the LH cooling pipe(A). 


5. Remove the automatic transaxle fluid oil level gauge. 


6. Disconnect the oil pressure switch harness connector and the battery ground line. 
7. After removing the under cover, disconnect the exhaust manifolds from the front muffler. 


8. Remove the LH exhaust manifold. 
9. To install, reverse the removal procedure. 
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Engine Mechanical System > Intake And Exhaust System > Front Exhsust Pipe > Components and 
Components Location 


COMPONENTS 


g<—— = 


1. Self-locking nut 5, Catalytic converter 
2. Hanger 6. Center muffler 
3. Gasket 7. Main muffler 


4. Front muffler 8. Tail pipe assembly 
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SORENTO(BL) > 2007 > G 3.3 DOHC > Heating,Ventilation, Air Conditioning 


Heating,Ventilation, Air Conditioning > Air conditioning System > General Safety Information and 


Caution 


INSTRUCTIONS 


WHEN HANDLING REFRIGERANT 
1. R-134a liquid refrigerant is highly volatile. A drop on the skin of your hand could result in localized frostbite. 
When handling the refrigerant, be sure to wear gloves. 
2. It is standard practice to wear goggles or glasses to protect your eyes, and gloves to protect your hands. If the 
refrigerant splashes into your eyes, wash them with clean water immediately. 
3. The R-134a container is highly pressurized. Never leave it in a hot place, and check that the storage temperature 
is below 52°C (126°F) 
4. An electronic leak detector should be used to check the system for refrigerant leakage. Bear in mind that the R- 
134a, upon coming into contact with flame, produces phosgene, a highly toxic gas. 
5. Use only recommended the lubricant for R-134a systems. If lubricants other than the recommended one used, 
system failure may occur. 
6. PAG lubricant absorbs moisture from the atmosphere at a rapid rate, therefore the following precautions must be 
observed: 
A. When removing refrigerant components from a vehicle, cap immediately the components to prevent from the 
entry of moisture. 
B. When installing refrigerant components to a vehicle, do not remove the cap until just before connecting the 
components. 
C. Complete the connection of all refrigerant tubes and hoses without delay to prevent the A/C system from 
taking on moisture. 
D. Use the recommended lubricant from a sealed container only. 
7. If an accidental discharge in the system occurs, ventilate the work area before resuming service. 


WHEN REPLACING PARTS ON A/C SYSTEM 

1. Never open or loosen a connection before discharging the system. 

2. Seal the open fittings of components with a cap or plug immediately to prevent intrusion of moisture or dust. 
3. Do not remove the sealing caps from a replacement component until it is ready to be installed. 
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4. Before connecting an open fitting, always install a new sealing ring. Coat the fitting and seal with refrigerant oil 
before making the connection. 


A 


i 
We, 
Moisture iS) 


WHEN INSTALLING CONNECTING PARTS 

FLANGE WITH GUIDE PIN 

Check the new O-ring for damage (use only the specified) and lubricate it using compressor oil. Tighten the nut to 
specified torque. 


Nut Stud bot 


Pushing 
S | j j 0) 
Fi f \ 
Male fitting Guide pin Female fitting 


Tightening torque [ N.m (kg.m, lbf.ft) | | 


Size General bolt, nut 


ae ee ee: 


7T 

M6 5-6 9-11 | 
(0.5 - 0.6, 3.6 - 4.3)| (0.9 - 1.1, 6.5 - 7.9)a} 
vig 12-14 20 - 26 | 

(1.2 - 1.4, 8.7-10)| (2.0 - 2.6, 14 - 18) 

M10 25-28 45-55 
(2.5 - 2.8, 18 - 20) | (4.5 - 5.5, 32 - 39) | 
Flange bolt, nut | 
Size | 
5-7 

M8 
1 


8-12 
(0.5 - 0.7, 3.6 - 5.0)| (0.8 - 1.2, 5.8 - 8.6) | 
10-15 19-28 
(1.0-1.5,7-10) | (1.9-2.8, 14-20) | 
e 21-31 39 - 60 | 
(2.1 -3.1, 15 - 22) | (8.9 - 6.0, 28 - 43) 
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HANDLING TUBING AND FITTINGS 


The internal parts of the refrigeration system will remain in a state of chemical stability as long as pure moisture-free 

refrigerant and refrigerant oil are used. Abnormal amounts of dirt, moisture or air can upset the chemical stability and 

cause problems or serious damage. 

THE FOLLOWING PRECAUTIONS MUST BE OBSERVED 

1. When it is necessary to open the refrigeration system, have everything you will need to service the system ready 
so the system will not be left open any longer than necessary. 

2. Cap or plug all lines and fittings as soon as they are opened to prevent the entrance of dirt and moisture. 

3. All lines and components in parts stock should be capped or sealed until they are ready to be used. 

4. Never attempt to rebind formed lines to fit. Use the correct line for the installation you are servicing. 

5. All tools, including the refrigerant dispensing manifold, the gauge set manifold and test hoses, should be kept clean 
and dry. 


Heating,Ventilation, Air Conditioning > Air conditioning System > Description and Operation 


REFRIGERATION CYCLE 
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Cooled air 
EVAPORATOR f 
Atemized refngerant evapora‘es Outside or 
into gas while taking heat away Recire Air 
from the surroundings through the Aint l 
action of the blower fan. \ i 
(the surroundings will be cooled). |) N A RL | = — BLOWER : 
TA ies t | Feeds air in the vehicle undar 
[A Qq A K Tæ | pressure to tha evaporator and 
4 eae So! teeds cooled air into the vehicie, 
‘real | wees 
H Drain h 
i 4 a ose 
6 
f | EXPANSION VALVE 
d] | 


low temperature and 3 
“low pressure liquid K9 
(atomized) 


COMPRESSOR 

This is driven by a V-belt 
from the engine to change 
the evaporaled refrigerant 
into high pressure 

(high temperature) gas ard 
supely it to the condenser. 
The magnetic clutch is 
installed to enable cycling 
of the compressor. 


ST aN 


Nae 


© 


-E 


Condensertan > > < 


RECEIVER DRIER 

Tris is a single body type with 
condenser and installec at the 
side of condenser, 

It stores the refrigerant and 
removes the water and foreign 
material among of refrigerant, 


SSASNANANSASANSAASANASS 


PONDENSER COTTON 


This is installed in front 
of the radiator, |t coos higa 
pressure and high temper- «Ss 


ature refrigerant to its STMT +0. 4.0.0.8 
condensation point and UID 


returns it to hig pressure al ae IRMAS vata 
Sad RENIN 


liquid. 


Sy digh pressure and | Low pressure and 
3 high temperature gas l low temperature liquid 
4igh pressure and p Low pressure and 
mediate tamperature liquid low temperature gas 


Heating,Ventilation, Air Conditioning > Air conditioning System > Compressor > Components and 
Components Location 


COMPONENTS 
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1. Bolt 6.Field coil 

2. Disc & hub assemble 7. Screw 

3. Shim (Gap washer)bracket 8. Connector bracket 

4. Retainer ring (Pulley) 9, Compressor assembly 
5. Pulley 


Heating, Ventilation, Air Conditioning > Air conditioning System > Compressor > Repair procedures 


REMOVAL 

1. If the compressor is marginally operable, run the engine at idle speed, and let the air conditioning work for a few 
minutes, then shut the engine off. 

2. Disconnect the negative cable from the battery. 

3. Recover the refrigerant with a recovery/charging station. 

4. Loosen the drive belt. 

5. Remove the discharge and suction hoses. 
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6. Disconnect the compressor clutch connector (A), and then remove 4 mounting bolts and the compressor. 


Tightening torque : 
20 - 25 Nem (2.0 - 2.5 kg-m, 14 - 18 lb-ft) 


7. Install in the reverse order of removal, and note these items. 

A. If you're installing a new compressor, drain all the refrigerant oil from the removed compressor, and measure 
its volume, Subtract the volume of drained oil from 200cc the result is the amount of oil you should drain from 
the new compressor (through the suction fitting). 

B. Replace the O-rings with new ones at each fitting, and apply a thin coat of refrigerant oil before installing them. 
Be sure to use the right O-rings for R-134a to avoid leakage. 

C. To avoid contamination, do not return the oil to the container once dispensed, and never mix it with other 
refrigerant oils. 

D. Immediately after using the oil, replace the cap on the container and seal it to avoid moisture absorption. 

E. Do not spill the refrigerant oil on the vehicle; it may damage the paint; if the refrigerant oil contacts the paint, 
wash it off immediately. 

F. Adjust the drive belt. 

G. Charge the system and test its performance. 


INSPECTION 


1. Check the plated parts of the disc & hub assembly (A) for color changes, peeling or other damage. If there is 
damage, replace the clutch set. 

2. Check the pulley (B) bearing play and drag by rotating the pulley by hand. Replace the clutch set with a new one 
if it is noisy or has excessive play/drag. 
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3. Measure the clearance between the pulley (B) and the disc & hub assembly (A) all the way around. If the 
clearance is not within specified limits, remove the disc & hub assembly and add or remove shim (gap washer) as 
needed to increase or decrease clearance. 


Clearance : 0.45 + 0.1mm (0.018 + 0.004 in.) 


The shims (gap washers) are available in seven thicknesses: 0.7mm, 0.8mm, 0.9mm, 1.0mm, 1.1mm, 
1.2mm and 1.3mm. 


4. Check operation of the magnetic clutch. 
Connect the compressor side terminals to the battery (+) terminal and the ground battery (-) terminal to the 
compressor body. 
Check the magnetic clutch operating noise to determine the condition. 


DISASSEMBLY 
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1. Remove the center bolt (A) while holding the disc & hub assembly with a commercially available disc & hub 
assembly bolt remover; Special tool number 09977-29000. 


TORQUE: 10~15N.m (1.02~1.53kgf.m, 7.37~1 11b.ft) 


2. Remove the disc & hub assembly (A) and shim (gap washer) (B), taking care not to lose the shims. If the clutch 
needs adjustment, increase or decrease the number and thickness of shims as necessary, then reinstall the disc & 
hub assembly, and recheck its clearance (Refer to HA-20). 


3. If you remove the field coil, remove retainer ring (A) with retainer ring pliers. 


- Be careful not to damage the pulley (B) and compressor during 
removal/installation. 
- Once retainer ring (A) is removed, replace it with a new one. 
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4. Remove the screw (A) from the field coil ground terminal. Remove the retainer ring (B) and then remove the field 
coil (C) from the shaft with a puller. Be careful not to damage the coil and compressor. 


5. Reassemble the compressor clutch in the reverse order of disassembly, and note these items : 
A. Clean the pulley and compressor sliding surfaces with non-petroleum solvent. 
B. Install new retainer rings, and make sure they are fully seated in the groove. 
C. Make sure that the pulley turns smoothly after its reassembled. 


Heating,Ventilation, Air Conditioning > Air conditioning System > Receiver/Drier > Repair procedures 
REPLACEMENT 


1. Remove the condenser, and then remove the bottom cap (B) with L wrench (A) from the condenser. 


TORQUE: 0.98~1.47N.m (0.1~0.15kgf.m, 0.72~1.851b-ft) 


2. Remove the desiccant (A) from condenser using a long nose plier. Check for crumbled desiccant and clogged 
bottom cap filter. 


3. Apply air conditioning compressor oil along the O-rings and threads of the new bottom cap. 
4. Insert the new desiccant into the receiver drier tank. The desiccant must be sealed in vacuum before it is exposed 
to air for use. 
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5. Install the new bottom cap to the condenser. 


- Always replace the desiccant and bottom cap at the same time. 

- Replace the O-rings with new ones at each fitting, and apply a thin coat of refrigerant oil before 
installing them. Be sure to use the right O-rings for R-134a to avoid leakage. 

- Be careful not to damage the radiator and condenser fins when installing the condenser. 

- Be sure to install the lower mount cushions of condenser securely into the holes. 

- Charge the system, and test its performance. 


Heating,Ventilation, Air Conditioning > Air conditioning System > A/C pressure transducer > 


Description and Operation 


DESCRIPTION 

A/C pressure transducer convert the pressure value of high pressure line into voltage value after measure it. By 
converted voltage value, engine ECU controls cooling fan by operating it high speed or low speed. Engine ECU stop 
the operation of compressor when the temperature of refrigerant line is so high or so low irregularly to optimize air 
conditioning system. 


Heating, Ventilation, Air Conditioning > Air conditioning System > A/C pressure transducer > Repair 


procedures 


INSPECTION 
1. Measure the pressure of high pressure line by measuring voltage output between NO.1 and NO.2 terminals. 


@ Powe (5V) 


2. Inspect the voltage value whether it is sufficient to be regular value or not. 


Voltage = Vdd*(0.025*P+0.1) [Kgf/cm2] 
Voltage = Vdd*(0.254929*P+0.1) [Mpa] 
Voltage = Vdd*(0.001758*P+0.074162 [PSIA] 


3. If the measured voltage value is not specification, replace the A/C pressure transducer. 


REPLACEMENT 

1. Disconnect the negative (-) battery terminal. 

2. Recover the refrigerant with a recovery/charging station. 

3. Remove the front bumper(Refer to BD group-front bumper). 
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4. Disconnect A/C pressure transducer connector (3P) (A). 


5. Remove the A/C pressure transducer. 


CAUTION 


Take care that liquid & suction pipe are not 
bent. 


6. Installation is the reverse order of removal. 


TORQUE: 10~12N.m (1.0~1.2kgf.m, 7.4~8.8Ibf.ft) 


Heating, Ventilation, Air Conditioning > Air conditioning System > Evaporator temperature sensor > 


Description and Operation 


DESCRIPTION 

The evaporator temperature sensor will detect the evaporator core temperature and interrupt compressor relay 
power in order to prevent evaporator freezing by excessive cooling. 

It is a negative type thermistor whose resistance is inversely proportional to temperature. 


Heating, Ventilation, Air Conditioning > Air conditioning System > Evaporator temperature sensor > 


Repair procedures 


INSPECTION 
1. Engine "ON", Aircon s/w "ON" 
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2. Using the multi-tester, Measure resistance between terminal "1" and "2" of evaporator temperature sensor. 


[Specification] 


temperature [°C (°F)] [kQ] 


3. If the measured resistance is not specification, substitute with a known-good evaporator temperature sensor and 
check for proper operation. 
4. If the problem is corrected, replace the evaporator temperature sensor. 


REPLACEMENT 

1. Remove cresh pad(Refer to BD group-creshpad). 

2. Remove the cowl cross bar(Refer to BD group-cresh pad). 
3. Remove the blower unit. 

4. Disconnect the evaporator connector(A). 
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5. Remov the blower unit case(Refer to blower unit) 
6. Remove the evaporator sensor(A). 


7. Installation is the reverse order of removal. 


Heating, Ventilation, Air Conditioning > Air conditioning System > In-car sensor > Description and 
Operation 


DESCRIPTION 

1. In-car air temperature sensor is located at the center facia lower panel. 

2. The sensor contains a thermistor which measures the temperature of the inside. The signal decided by the 
resistance value which changes in accordance with perceived inside temperature, is delivered to heater control 
unit and according to this signal the control unit regulates incar temperature to intended value. 


Heating, Ventilation, Air Conditioning > Air conditioning System > In-car sensor > Repair procedures 


INSPECTION 
1. Ignition "ON" 
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2. Blow air with changing temperature to the in car sensor air inlet. Measure sensor resistance between 2 and 4 
terminals. 


Moter [-) 4. In-car sensor sigial 
2 Senser ground (-) 5. Sensor power (+) 
3. 4umiity sensor signa! & Motor (+) 


[Specification] 


Resistance between 
Temperature CP) terminals 2and 4 (kQ) 
-35(-31) 687.46 
-30(-22) 509.57 
-15(5) 216.07 
0(32) 97.71 
15(59) 47.13 
25(77) 
35(95) 19.59 
45(113) 13.10 
a 


In car sensor is negative type thermistor that resistance will rise with lower temperature, and reduce with 
higher temperature. 


REPLACEMENT 

1. Disconnect the negative (-) battery terminal. 

2. Remove the cresh pad (Refer to BD group-cresh pad). 

3. Disconnect the connector of in-car sensor .Loosen the mounting 2 screws and then remove the in-car sensor (A). 


4. Installation is the reverse order of removal. 
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Heating, Ventilation, Air Conditioning > Air conditioning System > Photo sensor > Description and 


Operation 


DESCRIPTION 

1. The photo sensor (A) is located at the center of defrost nozzle. 

2. The photo sensor contains a photovoltaic (sensitive to sunlight) diode. The solar radiation received by its light 
receiving portion, generates an electromotive force in proportion to the amount of radiation received which is 
transferred to the automatic temperature control module so that the solar radiation compensation will be 


performed. 


Heating, Ventilation, Air Conditioning > Air conditioning System > Photo sensor > Repair procedures 


INSPECTION 

1. Ignition "ON" 

2. Emit intensive light toward photo sensor using a lamp, and check the output voltage change between terminal 2 
and 1. 

3. Check the output voltage change between terminal 3 and GND. 

4. The voltage will rise with higher intensive light and reduce with lower intensive light. 


+ CONNECTOR PIN 


TERMINAL NO 
4 


REPLACEMENT 


1. Disconnect the negative (-) battery terminal. 
2. With the (-) driver, remove the photo sensor (B) from the left of defrost nozzle (A). 


3. Install in the reverse order of removal. 


Heating, Ventilation, Air Conditioning > Air conditioning System > Water temperature sensor > 


Description and Operation 


DESCRIPTION 
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1. Water temperature sensor is located at the heater unit. 

2. It detects coolant temperature. Its signal is used for cold engine lockout control. When the driver operates the 
heater before the engine is warmed up, the signal from sensor causes the heater control unit to reduce blower 
motor speed until coolant temperature reaches the threshold value. 


Heating, Ventilation, Air Conditioning > Air conditioning System > Water temperature sensor > Repair 


procedures 
INSPECTION 


1. Ignition "ON" 
2. Using the multi-tester, Measure resistance between terminal "1" and "2" of water temperature sensor. 


[Specification] 


0(32) 32.51 
10(50) 19.85 
20(68) 12.48 
30(86) 8.061 
40(104) 5.334 


3. If the measured resistance is not specification, substitute with a known-good water temperature sensor and check 
for proper operation. 
4. If the problem is corrected, replace the water temperature sensor. 


Negative type thermistor that resistance will rise with lower temperature, and reduce with higher 
temperature. 


REPLACEMENT 


1. Disconnect the negative (-) battery terminal. 
2. Remove the grove box. (Refer to BD group - crash pad) 
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3. Disconnect the connector (A) of water temperature sensor (B) and then remove the water temperature sensor by 


pulling out. 


4. Installation is the reverse order of removal. 


Take care that wire of water temperature sensor is not to be 
damaged 


Heating, Ventilation, Air Conditioning > Air conditioning System > Ambient sensor > Description and 


Operation 


DESCRIPTION 
1. The ambient temperature sensor is located at the front of the condenser and detects ambient air temperature. It is 


a negative type thermistor; resistance will increase with lower temperature, and decrease with higher 


temperatures. 
2. The sensor output will be used for discharge temperature control, temperature regulation door control, blower 


motor level control, mix mode control and in-car humidity control. 


If the ambient temperature is below 2.0°C (35.6°F), the A/C compressor will be stopped. 
The compressor will be operated by manual operating. 


Heating, Ventilation, Air Conditioning > Air conditioning System > Ambient sensor > Repair procedures 


INSPECTION 


1. Ignition "OFF" 
2. Disconnect ambient temperature sensor. 
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3. Check the resistance of ambient temperature sensor between terminals 1 and 2 whether it is changed by changing 
of the ambient temperature. 
[Specification] 


Resistance between 
temperature[°C(°F)] terminals land 2 (kQ) 


4. If the measured resistance is not specification, substitute with a known-good ambient temperature sensor and 
check for proper operation. 
5. If the problem is corrected, replace the ambient temperature sensor. 


REPLACEMENT 

1. Disconnect the negative (-) battery terminal. 

2. Remove the front bumper. (Refer to BD group - Front bumper) 
3. Remove the ambient temperature sensor (A). 


4. Installation is the reverse order of removal. 
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Heating,Ventilation, Air Conditioning > Air conditioning System > Humidity Sensor > Description and 


Operation 


DESCRIPTION 

1. Humidity sensor is located at the lower crash pad and detected in-car humidity for in-car humidity control. 

2. If ambient air temperature or in-car humidity is outside certain range, it will turn on A/C to control in-car humidity 
preventing in car fogging. 
Air conditioner operation depends on ambient temperature and humidity. 


Heating,Ventilation, Air Conditioning > Air conditioning System > Humidity Sensor > Repair 
procedures 

INSPECTION 

1. Ignition "ON" 

2. Using the scan tool. 

3. Check the frequency of humidity sensor between terminals 2 and 3. 


1 Moter (-) 4, In-car sensor temo, signal 
2. Sensor ground {-) 5. Sensor power (+) 
3 Huriity sersor signal & Motor (+) 


T S e 
ee 
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4. If the measured resistance is not specification, substitute with a known-good humidity sensor and check for 
proper operation. 
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5. If the problem is corrected, replace the Humidity sensor. 


REPLACEMENT 

1. Disconnect the negative (-) battery terminal. 

2. Remove the cresh pad (Refer to BD group-crash pad) 

3. Loosen 2 screws and then remove the humidity sensor (A). 


4. Installation is the reverse order of removal. 


Heating,Ventilation, Air Conditioning > Air conditioning System > Repair procedures 


REFRIGERANT SYSTEM SERVICE BASICS 


REFRIGERANT RECOVERY 
Use only service equipment that is U.L-listed and is certified to meet the requirements of SAE J2210 to remove 


HFC-134a(R-134a) from the air conditioning system. 


CAUTION 


- Air conditioning refrigerant or lubricant vapor can irritate your eyes, nose, or throat. 
- Be careful when connecting service equipment. 
- Do not breathe refrigerant or vapor. 
If accidental system discharge occurs, ventilate work area before resuming service. 
Additional health and safety information may be obtained from the refrigerant and lubricant manufacturers. 


1. Connect an R-134a refrigerant 
Recovery/Recycling/Charging System (A) to the high-pressure service port (B) and the low-pressure service port 


(C) as shown, following the equipment manufacturer's instructions. 


2. Measure the amount of refrigerant oil removed from the A/C system after the recovery process is completed. Be 
sure to install the same amount of new refrigerant oil back into the A/C system before charging. 


SYSTEM EVACUATION 
Use only service equipment that is U.L-listed and is certified to meet the requirements of SAE J2210 to remove 


HFC-134a(R-134a) from the air conditioning system. 
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CAUTION 


- Air conditioning refrigerant or lubricant vapor can irritate your eyes, nose, or throat. 
- Be careful when connecting service equipment. 
- Do not breathe refrigerant or vapor. 


If accidental system discharge occurs, ventilate work area before resuming service. 
Additional health and safety information may be obtained from the refrigerant and lubricant manufacturers. 

1. When an A/C System has been opened to the atmosphere, such as during installation or repair, it must be 
evacuated using an R-134a refrigerant Recovery/Recycling/Charging System. (If the system has been open for 
several days, the receiver/dryer should be replaced, and the system should be evacuated for several hours.) 

2. Connect an R-134a refrigerant Recovery/Recycling/Charging System (A) to the high-pressure service port (B) 
and the low-pressure service port (C) as shown, following the equipment manufacturer's instructions. 


3. If the low-pressure does not reach more than 93.3 kPa (700 mmHg, 27.6 in.Hg) in 10 minutes, there is probably 
a leak in the system. Partially charge the system, and check for leaks (see Leak Test.). 
4. Remove the low pressure valve from the low-pressure service port. 


SYSTEM CHARGING 
Use only service equipment that is U.L-listed and is certified to meet the requirements of SAE J2210 to remove 


HFC-134a(R-134a) from the air conditioning system. 
CAUTION 


- Air conditioning refrigerant or lubricant vapor can irritate your eyes, nose, or throat. 
- Be careful when connecting service equipment. 
- Do not breathe refrigerant or vapor. 

If accidental system discharge occurs, ventilate work area before resuming service. 


Additional health and safety information may be obtained from the refrigerant and lubricant manufacturers. 
1. Connect an R-134a refrigerant Recovery/Recycling/Charging System (A) to the high-pressure service port (B) as 


shown, following the equipment manufacturer's instructions. 
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2. Add the same amount of new refrigerant oil to system that was removed during recovery. Use only specified 
refrigerant oil. Charge the system with 18.25 + 0.85 oz. (540 + 25g) of R-134a refrigerant. Do not overcharge 
the system the compressor will be damaged. 


REFRIGERANT LEAK TEST 
Always conduct a leak test with an electronic leak detector whenever leakage or refrigerant is suspected and when 


conducting service operations which are accompanied by disassembly or loosening or connection fittings. 


In order to use the leak detector properly, read the manual supplied by the manufacturer. 


Ifa gas leak is detected, proceed as follows: 
1. Check the torque on the connection fittings and, if too loose, tighten to the proper torque. Check for gas leakage 


with a leak detector (A). 
2. If leakage continues even after the fitting has been tightened, discharge the refrigerant from the system, disconnect 


the fittings, and check their seating faces for damage. Always replace, even if the damage is slight. 


3. Check the compressor oil and add oil if required. 
4. Charge the system and recheck for gas leaks. If no leaks are found, evacuate and charge the system again. 


Heating, Ventilation, Air Conditioning > Heater > Heater Unit > Components and Components Location 


COMPONENTS 
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1. Heater case (L) 9, Shower duct (L) 
2. Heater separator (Dual type} 40.Temp actuator 
3. Heater sea! 41. Foot sub lever 
4. Mode actuator 42. Def door 

5. Mode actuator lever 43. Vant door 

6. Washer 14. Foot door 

7. Vent / Def sub lever 15. Temp door 


8. Vent / Foot Def lever 
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| 

1. Heater casa(R} 7. Heater core 

2. Foot seal 8. Foot lining seal 

3. Wire haness 9. Temp actuator door 

4. Wire haness 10. Temp actuator door lever 
5. Water tamperature sensor 11. Temp actuator 

6. Water temperature sensor stopper 12. Heater core cover 


Heating, Ventilation, Air Conditioning > Heater > Heater Unit > Repair procedures 


REPLACEMENT 

1. Disconnect the negative (-) battery terminal. 

2. Recover the refrigerant with a recovery/ recycling/ charging station. 
3. When the engine is cool, drain the engine coolant from the radiator. 
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4. Remove the bolts (A) and the expansion valve (B) from the evaporator core. 
Plug or cap the lines immediately after disconnecting them to avoid moisture and dust contamination. 


5. Disconnect the inlet (C) and outlet (D) heater hoses from the heater unit. 


CAUTION 


Engine coolant will run out when the hoses are disconnected; drain it into a clean drip pan. Be sure not to 
let coolant spill on electrical parts or painted surfaces. If any coolant spills, rinse it off immediately. 


6. Remove the crash pad (Refer to BD group-crash pad). 

7. Remove the cowl cross bar assembly. (Refer to BD group-crash pad) 

8. Disconnect the connectors from the temperature control actuator, the mode control actuator and the evaporator 
temperature sensor. 

9. Remove the heater blower unit after loosening 7 mounting nuts. 
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10. Remove the heater core (B) after remove the cover (A). 


11. Installation is the reverse order of removal, and note these items : 
A. If you're installing a new evaporator, add refrigerant oil (ND-OIL8). 


B. Replace the O-rings with new ones at each fitting, and apply a thin coat of refrigerant oil before installing 
them. Be sure to use the right O-rings for R-134a to avoid leakage. 


C. Immediately after using the oil, replace the cap on the container, and seal it to avoid moisture absorption. 


D. Do not spill the refrigerant oil on the vehicle ; it may damage the paint ; if the refrigerant oil contacts the paint, 
wash it off immediately 


E. Apply sealant to the grommets. 

F. Make sure that there is no air leakage. 

G. Charge the system and test its performance. 

H. Do not interchange the inlet and outlet heater hoses and install the hose clamps securely. 
I. Refill the cooling system with engine coolant. 


Heating,Ventilation, Air Conditioning > Heater > Temperature Control Actuator > Description and 


Operation 


DESCRIPTION 


1. Heater unit includes mode control actuator and temperature control actuator. 

2. Temperature control actuator is located at the heater unit. It regulates the temperature by the procedure as 
follows. Signal from control unit adjusts position of temperature door by operating temperature switch and then 
temperature will be regulated by the hot/cold air ratio decided by position of temperature door. 


Heating,Ventilation, Air Conditioning > Heater > Temperature Control Actuator > Components and 


Components Location 


COMPONENT LOCATION 
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Température contre! 
actuator 


Temperature control 
actuator 


Heating, Ventilation, Air Conditioning > Heater > Temperature Control Actuator > Repair procedures 


INSPECTION 


1. Ignition "OFF" 
2. Disconnect the connector of temperature control actuator. 
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3. Verify that the temperature control actuator operates to the hot position when connecting 12V to the terminal 3 


and grounding terminal 4. 
Verify that the temperature control actuator operates to the cool position when connecting in the reverse. 


[DRIVE] 


M 1 [eer | | 
3| a 5/ 6/7] 
3 4 5 1 2 


5. Sensor GND 
6. Feed back signal 
7. 5V (VCC) 


4 Se " a | 
a7 3la 5/6] 7] 
@ 4 5 1 2 


t 5. Ssnsor GND 

2.° 6. Feed back signal 
3, Kot position 7. 5V (VCR) 
à 


Sol position 


4. Check the voltage between terminals 5 and 6. 
[Specification] 


Voltage (5-6) 


of eae 


ieee 


It will feedback current position of actuator to controls. 

5. If the measured voltage is not specification, substitute with a known-good temperature control actuator and 
check for proper operation. 

6. If the problem is corrected, replace the temperature control actuator. 


REPLACEMENT 

1. Disconnect the negative (-) battery terminal. 

2. Remove the driver's crush pad lower panel (Refer to BD group). 

3. Disconnect the temperature control actuator connector (A) after removing the air duct. 
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4. Loosen the mounting screw and then remove the temperature control actuator (B). 


[DRIVE] 


[PASSENGER] 


5. Installation is the reverse order of removal. 


Heating, Ventilation, Air Conditioning > Heater > Mode Control Actuator > Description and Operation 


DESCRIPTION 


The mode control actuator is located at the heater unit. 
It adjusts position of mode door by operating mode control actuator based on signal of A/C control unit. Pressing 


mode select switch makes the mode control actuator shift in order of vent— B/L — floor — mix. 


Heating, Ventilation, Air Conditioning > Heater > Mode Control Actuator > Components and 
Components Location 


COMPONENT LOCATION 
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Mode contro! actuator z a me mh 


Heating,Ventilation, Air Conditioning > Heater > Mode Control Actuator > Repair procedures 


INSPECTION 

1. Ignition "OFF" 

2. Disconnect the connector of mode control actuator. 

3. Verify that the mode control actuator operates to the defrost mode when connecting 12V to the terminal 3 and 
grounding terminal 4. 

4. Verify that the mode control actuator operates to the vent mode when connecting in the reverse. 


. Sensor GND 
Feed back signal 
3. Detrosi mode V (YCC) 
4. Vant mode 
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5. Check the voltage between terminals 5 and 6. 


Voltage (5-6) | Error detecting 


Low voltage : 
£ 
Vent 0.3+0.15V 0.1V or less 


Defrost 47+0.15V High voltage : 
4.9V or more 


It will feedback current position of actuator to controls. 

6. If the measured voltage is not specification, substitute with a known-good mode control actuator and check for 
proper operation. 

7. If the problem is corrected, replace the mode control actuator. 


REPLACEMENT 

1. Disconnect the negative (-) battery terminal. 

2. Remove the driver's crush pad lower panel. (Refer to BD group -Crash pad). 
3. Disconnect the mode control actuator connector(A) after removing the air duct. 
4. Loosen the mounting screws and then remove the mode control actuator (B). 


5. Installation is the reverse order of removal. 


Heating, Ventilation, Air Conditioning > Blower > Blower Unit > Components and Components Location 


COMPONENTS 
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el 


i 


Evaporator & Blower upper case 
Evaporator & Blower lower case 
Evaporator core 

. Blower motor 

. Intake case [L) 

. Intake case (R) 

. Intake door 

. Intake actuator 


M4 oO & OR 


Heating, Ventilation, Air Conditioning > Blower > Blower Unit > Repair procedures 


REPLACEMENT 


9. Intake actuator 

10. Intake door lever 

11. Climate control air filter 

12. Filter case 

13. Climate control air filter cover 
14. Power mosfet 

15. Flange cap 

16. Flange seal 


17. Evaporator pipe seal 
18. Flange seal 

19. Evaporator sensor 
20. Matching lining 

21. Drain seal 

22, Lower lining case 
23. Wire haness 


1. Disconnect the negative (-) battery terminal. 

2. Remove the crush pad.(Refer to BD group-crash pad) 

3. Remove the cowl cross bar assembly.(Refer to BD group-Crash pad) 
4. Remove the evaporator & blower unit. 
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5. Disconnect the connectors from the intake actuator, the blower motor and power mosfet. 


Make sure that there is no air leaking out of the blower and duct joints. 


7. Remove the lower case(A) from the evaporator & blower unit assembly arfer unscrewing 8screws. 


9. Installation is the reverse order of removal. 
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Heating, Ventilation, Air Conditioning > Blower > Blower Motor > Description and Operation 


INSPECTION 
1. Connect the battery voltage and check the blower motor rotation. 


2. If the blower motor voltage is not operated well, substitute with a known-good blower motor and check for 
proper operation. 
3. If the problem is corrected, replace the blower motor. 


Heating,Ventilation, Air Conditioning > Blower > Blower Motor > Repair procedures 


REPLACEMENT 

1. Disconnect the negative (-) battery terminal. 

2. Disconnect the connector of the blower motor. 

3. Remove the blower motor (A) after loosening the mounting screws. 


4. Installation is the reverse order of removal. 


Heating,Ventilation, Air Conditioning > Blower > Power Mosfet > Description and Operation 


INSPECTION 
1. Ignition "ON" 
2. Manually operate the control switch and measure the voltage of blower motor. 
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3. Select the control switch to raise voltage until high speed. 


[Specification] 


4. If the measured voltage is not specification, substitute with a known-good power mosfet and check for proper 
operation. 
5. If the problem is corrected, replace the power mosfet. 


Heating,Ventilation, Air Conditioning > Blower > Power Mosfet > Repair procedures 


REPLACEMENT 

1. Disconnect the negative (-) battery terminal. 
2. Remove the cresh pad. 

3. Disconnect the power mosfet connector (A). 


Page 36 of 389 


4. Remove the power mosfet (B) after loosening the mounting screws. 


5. Installation is the reverse order of removal. 


Heating, Ventilation, Air Conditioning > Blower > A/C Air Filter > Description and Operation 


DESCRIPTION 
This has particle filter which eliminates foreign materials and odor. The particle filter includes odor filter as well as 
conventional dust filter to ensure comfortable interior environment. 


Heating,Ventilation, Air Conditioning > Blower > A/C Air Filter > Repair procedures 


REPLACEMENT 
1. Open the glove box (B). Lower the glove box down completely by removing the glove box stopper (A) to the 
glove box. 


2. Remove the glove box(A) from the lift(B). 
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3. Remove the filter cover (A) with pushing the knob. 


In case of driving in an air-polluted area or rugged terrain, check and replace the air filter as frequently as 
possible. 


Replacement period: 15,000 km (9320 mile) 


Heating, Ventilation, Air Conditioning > Blower > Intake Actuator > Description and Operation 


DESCRIPTION 


1. The intake actuator is located at the blower unit. 
2. It regulates the intake door by signal from control unit. 
3. Pressing the intake selection switch will shift between recirculation and fresh air modes. 


Heating,Ventilation, Air Conditioning > Blower > Intake Actuator > Components and Components 
Location 


COMPONENT LOCATION 
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Intake actuator 


Heating, Ventilation, Air Conditioning > Blower > Intake Actuator > Repair procedures 


INSPECTION 
1. Ignition "OFF" 
2. Disconnect the intake actuator connector. 


3. Verify that the actuator operates to the recirculation position when connecting 12V to the terminal 3 and 
grounding terminal 4. 


4. Verify that the intake actuator operates to the fresh position when connecting in the reverse. 


5. Sensor GND 


2 6. reed back signal 
3. REC mode 7.5V (YCC) 
4 FRE mode 


5. If the intake actuator is not operated well, substitute with a known-good intake actuator and check for proper 
operation. 
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6. If the problem is corrected, replace the intake actuator. 


REPLACEMENT 

1. Disconnect the negative (-) battery terminal. 

2. Remove the cresh pad (Refer to BD group-cresh pad). 

3. Disconnect the intake actuator connector. 

4. Loosen the mounting screw and then remove the intake actuator (A) from the blower unit. 


5. Installation is the reverse order of removal. 


Heating, Ventilation, Air Conditioning > Blower > Control Panel > Components and Components 
Location 


COMPONENT 
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[CONNECTOR PIN FUNCTION] 
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IN FUNCTION CONNECTOR FUNCTION 


i 


CONNECTOR 


law] 


— — — — — — — 


MODE 
ACTUATOR(VENT) 


TEMP 
ACTUATOR(WARM) 


INTAKE 
ACTUATOR(REC) 


BLOWER SELECTOR 


poles eee 
Q 


17 
18 
19 

0 


2 


a n A 
Connector(B) ACTUATOR(F/BACK) 
a TOO 
10 | EVAPORATOR SENSOR 
Connector(A) a 11 SENSOR GND 
MODE ACTUATOR(DEF) 


Heating, Ventilation, Air Conditioning > Blower > Control Panel > Repair procedures 


REPLACEMENT 
1. Disconnect the negative (-) battery terminal. 
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2. Remove the side garnish (A). 


t= Clip Locaticns, & 


3. After loosening the heater control mounting screw, remove the heater control unit(A). 


tb Screw Locations, 4 


{ Jas» 


5. Installation is the reverse order of removal. 


Heating, Ventilation, Air Conditioning > Controller > Manual Controller > Components and 


Components Location 


COMPONENT 
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[CONNECTOR PIN FUNCTION] 
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ee 
EVAPORATOR SENSOR 
= cl Jae 


PS TEMP 
ACTUATOR(COOL) E INCAR SENSOR 
DR TEMP 
ACTUATOR(COOL) 
DR TEMP ACTUATOR F/B 


i INTAKE 
ACTUATOR(FRESH) 


CONNECTOR | 11 | MODE ACTUATOR F/B 


ae B 
RHEOSTAT i AMB SENSOR 
SEE 


CONNECTOR 
(A) 


as | 


MODE ACTUATOR(DEF) INTAKE ACTUATOR F/B 
FET(DRAIN) PS TEMP ACTUATOR F/B 
A/C THERMO(HIGH) PS SUN SENSOR (-) 


1 


— |e 
NLD 


1 
14 
1 


1 
A/C SELECT(HIGH) WATER TEMP SENSOR 
1 


— 

ACTUATOR(WARM) 
_=2 7 E 2 
e fol 
| [MODE ACTUATORENT 


DR TEMP 
22 | ACTUATOR(WARM) SENSOR GNE 
a INTAKE 
ACTUATOR(REC) 


24 | BLOWERSELECTLOW) | o | 
E S 
a ie 


< 


NTN |e 
oS | oO 


25 INCAR MOTOR(-) 
26) e 


Heating, Ventilation, Air Conditioning > Controller > Manual Controller > Repair procedures 


SELFDIAGNOSIS 
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1. Self-diagnosis process 
The F.A.T.C. module self test feature will detect electrical malfunction and provide error codes for system 
components with suspected failures. 


Control panel access method 


| IGN SW : OFF + ON 


Press the OFF switch more than 4 times within 
2 seconds while pressing the AUTO switch. 


| | 
All graphics on the display blinks three times 
per 0.5 seconds and start self diagnosis 


be 
Diagnosis start (Continuance operation) 


i 


Select AUTO switch 


Press A&C switch 


to do next step Select OFF switch 


Diagnosis(Step operation) 


| Select OFF switch 


Return to original condition, 


DTC data can be retrieved from the control panel directly or from the DLC using the Hi-Scan Pro. 


2. How to read self-diagnostic code 
After the display panel flickers three times every 0.5 second, the corresponding fault code flickers on the setup 
temperature display panel every 0.5 second and will show two figures. Codes are displayed in numerical format 
Fault code 


Fail description 
1 INCAR TEMPERATURE SENSOR OPEN (High) 


INCAR TEMPERATURE SENSOR SHORT (Low) 
AMBIENT TEMPERATURE SENSOR OPEN (High) 
AMBIENT TEMPERATURE SENSOR SHORT (Low) 


WATER TEMPERATURE SENSOR OPEN (High) 


WATER TEMPERATURE SENSOR SHORT (Low) 


WATER TEMPERATURESENSORSHORT Low) 
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22 MODE POTENTIOMETER FAULT 


HUMIDITY SENSOR OPEN (Open) 
HUMIDITY SENSOR SHORT (Short) 
INTAKE POTENTIOMETER OPEN or SHORT 


INTAKE POTENTIOMETER FAULT 
TEMP POTENTIOMRTER OPEN or SHORT (Passenger) 
TEMP POTENTIOMETER FAULT (Passenger) 


3. Fault code display. 


ON ON 


Display | OFF | OFF 


+— 0.5sec —*=+— 0.5sec + 


4. If fault codes are displayed during the check, Inspect malfunction causes by referring to fault codes. 
5. Fail safe 


(1) In-car temperature sensor: Control with the value of 25°C (77°F) 

(2) Ambient temperature sensor: Control with the value of 20°C (67°F) 

(3) Evaporator temperature sensor: Control with the value of -2°C (28.4°F) 
(4) Humidity sensor: Doesn’t control. 

(5) Photo sensor: None correction 


(6) Temperature control actuator (Air mix potentiometer): 
A. If temperature set 17°C-24.5°C, fix at maximum cooling position. 
B. If temperature set 25°C-32°C, fix at maximum heating position. 
(7) Mode control actuator (Direction potentiometer): 
A. Fix vent position, while selecting vent mode. 
B. Fix defrost position, while selecting all except vent mode. 


REPLACEMENT 
1. Disconnect the negative (-) battery terminal. 
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2. Remove the side garnish (A). 


t= Clip Locaticns, & 


3. After loosening the heater control mounting screw, remove the heater control unit(A). 


tb Screw Locations, 4 


{ Jas» 


5. Installation is the reverse order of removal. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1200 


COMPONENT LOCATION 
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(a x— = Humidity Sensor 


en 


COMPONENT LOCATION 


Ca oy Se Humidity Sensor 


COMPONENT LOCATION 


(Cee ee Humidity Sensor 


GENERAL DESCRIPTION 

Humidity sensor located at crush pad, detects in-car humidity for in-car humidity control. If ambient air temperature 
or in-car humidity is outside certain range, it will turn on A/C to control in-car humidity for preventing in-car fogging. 
Air conditioner operation depends on ambient temperature and humidity. 

GENERAL DESCRIPTION 
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Humidity sensor located at crush pad, detects in-car humidity for in-car humidity control. If ambient air temperature 
or in-car humidity is outside certain range, it will turn on A/C to control in-car humidity for preventing in-car fogging. 
Air conditioner operation depends on ambient temperature and humidity. 

GENERAL DESCRIPTION 

Humidity sensor located at crush pad, detects in-car humidity for in-car humidity control. If ambient air temperature 
or in-car humidity is outside certain range, it will turn on A/C to control in-car humidity for preventing in-car fogging. 
Air conditioner operation depends on ambient temperature and humidity. 


DTC DESCRIPTION 

The A/C controller sets DTC B1200 if there is an open circuit in humidity sensor signal harness or the measured 
frequency value of sensor is more than threshold value(about 7,100Hz) 

DTC DESCRIPTION 

The A/C controller sets DTC B1200 if there is an open circuit in humidity sensor signal harness or the measured 
frequency value of sensor is more than threshold value(about 7,100Hz) 

DTC DESCRIPTION 

The A/C controller sets DTC B1200 if there is an open circuit in humidity sensor signal harness or the measured 
frequency value of sensor is more than threshold value(about 7,100Hz) 


DTC DETECTING CONDITION 
DTC Strategy | ° Frequency check e Open Circuit in signal 
harness 
Threshold value | ° > 7,100 Hz ° Faulty Humidity 
e Faulty A/C control 
FAIL SAFE e Control with the value of 10% unit 


DTC DETECTING CONDITION 
DTC Strategy | ° Frequency check e Open Circuit in signal 
harness 
Threshold value | * > 7,100 Hz Faulty Humidity 
e Faulty A/C control 
FAIL SAFE e Control with the value of 10% unit 


DTC DETECTING CONDITION 

DTC Strategy | ° Frequency check e Open Circuit in signal 
harness 

Threshold value | ° > 7,100 Hz > Faulty Humidity 


ra 
e Faulty A/C control 
FAIL SAFE e Control with the value of 10% unit 
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MONITOR SCANTOOL DATA 


1. Connect scantool to data link connector(DLC). 

2. Engine "ON" 

3. Monitor the "Humidity Sensor" Parameter on the Scantool while drying the humidity sensor with a hair drier or hea 
gun adjusted to a low heat setting. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 


B1200 HUMIDITY SENSOR - OPEN(HIGH) 


HEATER WATER TEMP.SNSR 
IN-CAR TEMP.SENSOR 
AMBIENT AIR TEMP.SNS 
EVAPORATIVE SENSOR 
DRIVER PHOTO SENSOR 
AIR MIX FOPENTIO, (DR.)} 
DIRECTION POTENIO. DR. 
NUMBER OF DTC : 1 ITEMS 


Fig 1 : The current data in abnormal state. 
Fig 2 : DTC 31200. 


4. Are the DTC B1200 present and is parameter of "Humidity Sensor" fixed? 
Parameter of "Humidity Sensor" will be fixed at 10%, if there is any fault in Humidity Sensor. 


YES 
Go to "Inspection" procedure. 


EA = = e] 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 


1. Connect scantool to data link connector(DLC). 
2. Engine "ON" 
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3. Monitor the "Humidity Sensor" Parameter on the Scantool while drying the humidity sensor with a hair drier or hea 
gun adjusted to a low heat setting. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 


HUMIDITY SENSOA 

HEATER WATER TEMP.SNSR 12.0 °C 
IN-CAR TEMP.SENSOR 11.0 °C 
AMBIENT AIR TEMP.SNS 11.5 °C 
EVAPORATIVE SENSOR 12.5 °C 


B1200 HUMIDITY SENSOR - OPEN(HIGH) 


DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO. (DR.) 91.75 % 
DIRECTICN POTENIO. DR. 89.79 % 


NUMBER OF DTC: 1 ITEMS 


FIX | SCRN| FULL] [PART 


Fig 1 : The current data in abnormal state. 
Fig 2 : DTC 31200. 
4. Are the DTC B1200 present and is parameter of "Humidity Sensor" fixed? 
Parameter of "Humidity Sensor" will be fixed at 10%, if there is any fault in Humidity Sensor. 
YES 
Go to "Inspection" procedure. 


NO = = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON" 

3. Monitor the "Humidity Sensor" Parameter on the Scantool while drying the humidity sensor with a hair drier or hea 
gun adjusted to a low heat setting. 


1.2 CURRENT DATA 
HUMIDITY SENSOR 
HEATER WATER TEMP.SNSR 12.0 °C 


1.1 DIAGNOSTIC TROUBLE CODES 


B1200 HUMIDITY SENSOR - OPEN(HIGH) 


IN-CAR TEMP.SENSOR 11.0 °C 
AMBIENT AIR TEMP.SNS 11.5 °C 
EVAPORATIVE SENSOR 12.5 °C 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO. (DR.) 91.75 % 
DIRECTION POTENIO. DR. 88.79 % g 
NUMBER OF DTC : 1 ITEMS 

y 

FIX | SCRN| FULL || PART GRAPH HELP PART| [ERAS HELP 


ca 


Fig 1 : The current data in abnormal state. 
Fig 2 : DTC 31200. 
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4. Are the DTC B1200 present and is parameter of "Humidity Sensor" fixed? 
Parameter of "Humidity Sensor" will be fixed at 10%, if there is any fault in Humidity Sensor. 
YES 
Go to "Inspection" procedure. 


| NO = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
| NO ae 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for open in harness. 
(1) Ignition "OFF" 
(2) Disconnect Humidity Sensor. 


(3) Measure resistance between terminal "3" of Humidity Sensor and terminal "7" of A/C Control Unit. 


Specification : Approx. 0 Q 


Motor(-) 

. Sensor ground 

. Humidity sensor signal 
In-car sensor temp. sigral 
Sensor power (5V) 
Motor(+) 


ouhwh — 


Ti o [9] 8 Mie]; 2j 1 


| 
22 |21| «|+ [18/17/16 15 | 14]/13| 12 | 
t 


(4) Is the measured resistance within specifications? 
YES 
Go to "Ground circuit Inspection " procedure. 


= ;° #«8§ 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


GROUND CIRCUIT INSPECTION 
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1. Check for open in ground harness. 
(1) Ignition "OFF" 
(2) Disconnect Humidity Sensor. 


(3) Measure resistance between terminal "2" of Humidity Sensor and terminal "22" of A/C Control Unit. 


Specification :Approx. 0 Q 


fan Í i 
GAR i 1. Mctor(-) 
po ES El . Sensor ground 


2 
3. Humidity sensor signal 

4. In-car sensor temp. signal 
6 


;. Sensor power (5V) 
Mctor(+) 


il L 


110 9 8 alele ela] 


+——— 


BEE 18|17|16|15 141312 | 
JA Ata 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection " procedure. 


EA ë = 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
NO D 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for open in harness. 


(1) Ignition "OFF" 
(2) Disconnect Humidity Sensor. 


(3) Measure resistance between terminal "3" of Humidity Sensor and terminal "7" of A/C Control Unit. 


Specification : Approx. 0 Q 


1. 
ial SeS 
= [3] 2/1 1. Motor(-) 
OU U 2. Sensor ground 
3. Humidity sensor signal 
4, In-car sensor temp. sigral 
5. Sensor power (5V) 
| Ls | 6. Motor(+) 


Mls s5 4/3 
18/17 16145 |14]1 


(4) Is the measured resistance within specifications? 
YES 
Go to "Ground circuit Inspection " procedure. 


NO ë = 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


GROUND CIRCUIT INSPECTION 


1. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect Humidity Sensor. 


(3) Measure resistance between terminal "2" of Humidity Sensor and terminal "22" of A/C Control Unit. 


Specification :Approx. 0 Q 


Motor{-) 

. Sensor ground 
Humidity sensor signal 
In-car sensor temp. signal 
Sensor power (5V) 
Metor(+) 


mira a N a 


as fi 
4; yo 9lel7lels/4 31211) 
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22|21 « « 18|17hj16|15 1413112 
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(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection " procedure. 


EA = = 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 
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1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA O = = 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Humidity Sensor. 


(3) Measure resistance between terminal "3" of Humidity Sensor and terminal "7" of A/C Control Unit. 


Specification : Approx. 0 Q 


1. Motor{-) 

2. Sensor ground 

3. Humidity sensor signal 

4. In-car sensor temp. sigral 
5, Sensor power (5V) 

| 6. Motor(+) 


11 10 |9|8|m 6/5 (4/3 2 | 1 | 


22 |21| «| « [18/17 |16]15 | 14/13] 12 | 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Ground circuit Inspection " procedure. 


EA = = = 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


GROUND CIRCUIT INSPECTION 
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— 


. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect Humidity Sensor. 


(3) Measure resistance between terminal "2" of Humidity Sensor and terminal "22" of A/C Control Unit. 


Specification :Approx. 0 Q 


1. Mctor(-) 

. Sensor ground 
Humidity sensor signal 
In-car sensor temp. signal 
Sensor power (5V) 
Mector(+) 


ta N 


mink 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection " procedure. 


EA °°; | 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
1. Check Humidity Sensor. 

(1) Engine "ON" 

(2) Connect Humidity Sensor. 


(3) Measure Frequency between terminal "3" of Humidity sensor while increasing humidity. 


Specification : Refer the specifications in fig 5. 


. Motort-) 

. Sensor ground 

. Humidity sensor signal 

. In-car sensor temp. signal 
. Sansor power (5V) 

. Motor{+) 


aoonbk wh — 
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2.4 METER 
FREQUENCY € CHA ) 


6.8 KHz 


MAX : 6.8 KHz MIN : 6.8 KHz 


Press [ENTER] to Reset MAX & MIN 


Fig 3 : Signal waveform of Humidity sensor. 
Fig 4 : Frequency of Humidity sensor Measured by scantool. 


Frequency ' 7 224 
(Hz) 


0 10 20 30 40 50 60 70 80 90 100 


Humidity (%) 


Fig 5) Specifications : Frequency value of humidity sensor as a funct on of Relative humidity. 


(4) Is the measured frequency within specifications in fig 5? (tolerance limits + 5%) 
YES 
Go to "Check A/C Control Unit" procedure. 
NO 
Substitute with a known-good Humidity sensor and check for proper operation. 
If the problem is corrected, replace Humidity sensor and then go to "Verification of Vehicle Repair" procedure 
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2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect Humidity Sensor. 


(3) Measure voltage value between terminal "1" of A/C control unit and chassis ground. 


Specification : 5V 


1. Humidity sensor signal 


4 


(4) Is the measured voltage within specification? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
(NO M 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 
1. Check Humidity Sensor. 

(1) Engine "ON" 

(2) Connect Humidity Sensor. 


(3) Measure Frequency between terminal "3" of Humidity sensor while increasing humidity. 


Specification : Refer the specifications in fig 5. 


. Motor{-) 

. Sensor ground 

. Humidity sensor signal 

. In-car sensor temp. signal 
Sensor power (5V) 

. Motor{+) 


(e r EE S a E -S wh 
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2.4 METER 
FREQUENCY € CH A ) 


6.8 KHz 


MAX : 6.8 KHz MIN : 6.8 KHz 


Press [ENTER] to Reset MAX & MIN 


Fig 3 : Signal waveform of Humidity sensor. 
Fig 4 : Frequency of Humidity sensor Measured by scantool. 


Frequency ' 7 224 
(Hz) 


0 10 20 30 40 50 60 70 80 90 100 


Humidity (%) 


Fig 5) Specifications : Frequency value of humidity sensor as a funct on of Relative humidity. 


(4) Is the measured frequency within specifications in fig 5? (tolerance limits + 5%) 
YES 
Go to "Check A/C Control Unit" procedure. 
NO 
Substitute with a known-good Humidity sensor and check for proper operation. 
If the problem is corrected, replace Humidity sensor and then go to "Verification of Vehicle Repair" procedure 
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2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect Humidity Sensor. 


(3) Measure voltage value between terminal "1" of A/C control unit and chassis ground. 


Specification : 5V 


1. Humidity sensor signal 


4 


(4) Is the measured voltage within specification? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
(NO M 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 
1. Check Humidity Sensor. 

(1) Engine "ON" 

(2) Connect Humidity Sensor. 


(3) Measure Frequency between terminal "3" of Humidity sensor while increasing humidity. 


Specification : Refer the specifications in fig 5. 


. Motor{-) 

. Sensor ground 

. Humidity sensor signal 

. In-car sensor temp. signal 
Sensor power (5V) 

. Motor{+) 


(e r EE S a E -S wh 


Page 61 of 389 


2.4 METER 
FREQUENCY € CH A ) 


6.8 KHz 


MAX : 6.8 KHz MIN : 6.8 KHz 


Press [ENTER] to Reset MAX & MIN 


Fig 3 : Signal waveform of Humidity sensor. 
Fig 4 : Frequency of Humidity sensor Measured by scantool. 


Frequency ' 7 224 
(Hz) 


0 10 20 30 40 50 60 70 80 90 100 


Humidity (%) 


Fig 5) Specifications : Frequency value of humidity sensor as a funct on of Relative humidity. 


(4) Is the measured frequency within specifications in fig 5? (tolerance limits + 5%) 
YES 
Go to "Check A/C Control Unit" procedure. 
NO 
Substitute with a known-good Humidity sensor and check for proper operation. 
If the problem is corrected, replace Humidity sensor and then go to "Verification of Vehicle Repair" procedure 
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2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect Humidity Sensor. 


(3) Measure voltage value between terminal "1" of A/C control unit and chassis ground. 


Specification : 5V 


1. Humidity sensor signal 


oan z 
ole 7[e]s[4]3 | 
* 18|17|16/15| 14/13] 12 


(4) Is the measured voltage within specification? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO ee 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO ne 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO ne 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
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3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


| NO = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1201 


COMPONENT LOCATION 

(a E - Humidity Sensor 
COMPONENT LOCATION 

a% nE - +s p Humidity Sensor 


COMPONENT LOCATION 
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(a = - Humidity Sensor 


GENERAL DESCRIPTION 


Humidity sensor located at crush pad, detects in-car humidity for in-car humidity control. If ambient air temperature 
or in-car humidity is outside certain range, it will turn on A/C to control in-car humidity for preventing in-car fogging. 
Air conditioner operation depends on ambient temperature and humidity. 

GENERAL DESCRIPTION 

Humidity sensor located at crush pad, detects in-car humidity for in-car humidity control. If ambient air temperature 
or in-car humidity is outside certain range, it will turn on A/C to control in-car humidity for preventing in-car fogging. 
Air conditioner operation depends on ambient temperature and humidity. 


GENERAL DESCRIPTION 


Humidity sensor located at crush pad, detects in-car humidity for in-car humidity control. If ambient air temperature 
or in-car humidity is outside certain range, it will turn on A/C to control in-car humidity for preventing in-car fogging. 
Air conditioner operation depends on ambient temperature and humidity. 


DTC DESCRIPTION 


The A/C controller sets DTC B1201 if there is a short circuit in humidity sensor signal harness or the measured 
frequency value of sensor is less than threshold value(about 6, 186Hz) 


DTC DESCRIPTION 


The A/C controller sets DTC B1201 if there is a short circuit in humidity sensor signal harness or the measured 
frequency value of sensor is less than threshold value(about 6, 186Hz) 


DTC DESCRIPTION 


The A/C controller sets DTC B1201 if there is a short circuit in humidity sensor signal harness or the measured 
frequency value of sensor is less than threshold value(about 6, 186Hz) 


DTC DETECTING CONDITION 


e Frequency check e Open Circuit in power 
s26 186 He Dames te 
e Short Circuit in signal 


e Control with the value of | * Faulty Humidity Sensor 
10% e Faulty A/C control unit 


DTC DETECTING CONDITION 
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e Frequency check e Open Circuit in power | 
. < 6.186 Hz harness 


e Short Circuit in signal 


* Control with the value of | * Faulty Humidity Sensor 
10% e Faulty A/C control unit 


Item Detecting Condition Possible cause | 


e Frequency check e Open Circuit in power | 


+ < 6,186 Hz Se ee 
e Short Circuit in signal 


* Control with the value of | * Faulty Humidity Sensor 
10% e Faulty A/C control unit 


MONITOR SCANTOOL DATA 


1. Connect scantool to data link connector(DLC). 

2. Engine "ON" 

3. Monitor the "Humidity Sensor" Parameter on the Scantool while drying the humidity sensor with a hair drier or hea 
gun adjusted to a low heat setting. 


1.2 CURRENT DATA 

HUMIDITY SENSOR 

HEATER WATER TEMP. SNSR_ 12.0 °C 
IN-CAR TEMP. SENSOR 11.0 °C 
AMBIENT AIR TEMP. SNS 11.5 °C 
EVAPORATIVE SENSOR 12.5 °C 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO. (DR.) 91.75 % 
DIRECTION POTENIO. DR. 89.79 % a 


1.1 DIAGNOSTIC TROUBLE CODES 


B1201 HUMIDITY SENSOR - SHORT(LOW) 


NUMBER OF DTC : 1 ITEMS 


kÁ 


RPH [HELP] 


ERAS 


Fig 1: The current data in abnormal state. 
Fig 2 : DTC B1201. 
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4. Are the DTC B1201 present and is parameter of "Humidity Sensor" fixed? 
Parameter of "Humidity Sensor" will be fixed at 10%, if there is any fault in Humidity Sensor. 


YES 
Go to "Inspection" procedure. 


| NO = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 


1. Connect scantool to data link connector(DLC). 

2. Engine "ON" 

3. Monitor the "Humidity Sensor" Parameter on the Scantool while drying the humidity sensor with a hair drier or hea 
gun adjusted to a low heat setting. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 
A B1201 HUMIDITY SENSOR - SHORT(LOW) 

HEATER WATER TEMP. SNSR 12.0 °C 
IN-CAR TEMP. SENSOR 11.0°C 
AMBIENT AIR TEMP. SNS 11.5°C 
EVAPORATIVE SENSOR 12.5 °C 
DRIVER PHOTO SENSOR 0.00 V 

AIR MIX POPENTIO. (DR) 91.75 % 


DIRECTION POTENIC. DR. 89.79 %o a 


NUMBER OF DTC : 1 ITEMS 


Yy 


| FIX | SCRN] [FULL] [PART] GRAPH [HELP| [PART] [ERAS] re 


Fig 1: The current data in abnormal state. 

Fig2: DTC B1201. 

4. Are the DTC B1201 present and is parameter of "Humidity Sensor" fixed? 

Parameter of "Humidity Sensor" will be fixed at 10%, if there is any fault in Humidity Sensor. 


YES 
Go to "Inspection" procedure. 


EA = = = e] 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 


1. Connect scantool to data link connector(DLC). 
2. Engine "ON" 
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3. Monitor the "Humidity Sensor" Parameter on the Scantool while drying the humidity sensor with a hair drier or hea 
gun adjusted to a low heat setting. 


1.2 CURRENT DATA 1.1 DIAGNOS LIC | ROUBLE CODES 


B1201 HUMIDITY SENSOR - SHORT(LOW) 


HEATER WATER TEMP. SNSR 12.0 °C 
IN-CAR TEMP. SENSOR 11,0 °C 
AMBIENT AIR TEMP. SNS 11.5 °C 
EVAPORATIVE SENSOR 12.5 °C 
DRIVER PHOTO SENSOR 0.00 V 

AIR MIX POPENTIO. (DR.) 91.75 % 
DIRECTION POTENIO. DR. 89.79 % 


NUMBER OF DTC : 1 ITEMS 


FIX | SCRN| |FULL] [PART] 


Fig 1: The current data in abnormal state. 
Fig2: DTC B1201. 


4. Are the DTC B1201 present and is parameter of "Humidity Sensor" fixed? 
Parameter of "Humidity Sensor" will be fixed at 10%, if there is any fault in Humidity Sensor. 


YES 
Go to "Inspection" procedure. 


NO = = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA = = = |] 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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— 


. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect Humidity Sensor. 


(3) Measure resistance between terminal "3" of Humidity Sensor and chassis ground. 


Specification : Approx. œ Q 


1. Motor(-) 

2. Sensor ground 

3. Humidity sensor signal 
4, In-car sensor temp. signal 
5. Sensor power (5V) 

6. Motor(+) 


(4) Is the measured resistance within specifications? 
YES 
Go to "Power circuit Inspection " procedure. 


EA = = 


Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedui 


POWER SUPPLY CIRCUIT INSPECTION 


1. Check for open in power harness. 
(1) Ignition "ON" 


(2) Disconnect Humidity Sensor. 


(3) Measure resistance value between terminal "5" of Humidity Sensor and terminal "1" of A/C control unit. 


Specification : 0Q 


Fa ; | r Ei 1 Motor{-) 

Ei CEEE 2 Sersor ground 

Humidity sensor signa 
In-car sensor temp. signal 
. Sensor power (5V) 
Motor +) 


tf E aS 


Om p 


11 |10 |9 
22 |21|» 
\ d tH = 


a[7[6[5/4] 2 
“+ [18/17/16 15/14/13] 12 


(4) Is the measured voltage within specifications? 
YES 
Go to "Component Inspection " procedure. 


EA = = tts 


Check for open in power harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
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2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 


or damage. 
3. Has a problem been found? 


YES 


Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


| NO = = = | 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for short to ground in harness. 

(1) Ignition "OFF" 


(2) Disconnect Humidity Sensor. 


(3) Measure resistance between terminal "3" of Humidity Sensor and chassis ground. 


Specification : Approx. œ Q 


(4) Is the measured resistance within specifications? 


Go to "Power circuit Inspection " procedure. 


EA = = 


1. Motor(-) 

2. Sensor ground 

3. Humidity sensor signal 
4, In-car sensor temp. signal 
5. Sensor power (5V) 

6. Motor(+) 


Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedui 


POWER SUPPLY CIRCUIT INSPECTION 


1. Check for open in power harness. 
(1) Ignition "ON" 


(2) Disconnect Humidity Sensor. 


(3) Measure resistance value between terminal "5" of Humidity Sensor and terminal "1" of A/C control unit. 


Specification : 0Q 


a 
1110 9 al7[6[s (4/3 2 
[22 | ae. = [18/17/16 15 14/13 12 


1 Motort-) 
Sersor ground 
Humidity sensor signa 
In-car sensor temp. signal 
. Sensor power (5V) 
Motor(+) 


Om: Ww hry 
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(4) Is the measured voltage within specifications? 
YES 
Go to "Component Inspection " procedure. 


EA = = |] 


Check for open in power harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
No 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for short to ground in harness. 
(1) Ignition "OFF" 
(2) Disconnect Humidity Sensor. 


(3) Measure resistance between terminal "3" of Humidity Sensor and chassis ground. 


Specification : Approx. œ Q 


1. Motor(-) 

2. Sensor ground 

3. Humidity sensor signal 
4, In-car sensor temp. signal 
5. Sensor power (5V) 

6. Motor(+) 


(4) Is the measured resistance within specifications? 


YES 
Go to "Power circuit Inspection " procedure. 


EA = = 


Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedui 


POWER SUPPLY CIRCUIT INSPECTION 
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— 


. Check for open in power harness. 
(1) Ignition "ON" 


(2) Disconnect Humidity Sensor. 


(3) Measure resistance value between terminal "5" of Humidity Sensor and terominal "1" of A/C control unit. 


Specification : 0Q 


E E 1 Motor(-) 
7 ° i 2 Sersor ground 

3 Humidity sensor signa 
4 In-car sensor temp. signal 
5. Sensor power (5V) 
6 


Motor{(+) 


a[7[s[s|4]3 2 
no 
+ helize 15 14 13] 12 


(4) Is the measured voltage within specifications? 
YES 
Go to "Component Inspection " procedure. 


NO ë = | 


Check for open in power harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
1. Check Humidity Sensor. 

(1) Engine "ON" 

(2) Connect Humidity Sensor. 


(3) Measure Frequency between terminal "3" of Humidity sensor and chassis ground. 


Specification : Refer the specifications in fig 5. 


Motort-) 

Sensor ground 

Humidity sensor signal 
In-car sensor temp. signal 
Sansor power (5V) 
Motor{+) 


eoahwh = 
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2.4 METER 
FREQUENCY € CH A ) 


6.8 KHz 


MAX : 6.8 KHz MIN : 6.8 KHz 


FR cHaA 6.5 ¥ WES QE 2.0 v 


Press [ENTER] to Reset MAX & MIN 


Fig 3 : Signal waveform of Humidity sensor. 
Fig 4 : Frequency of Humidity sensor Measured by scantool. 


4) Is the measured frequency within specifications in fig 5? (tolerance limits + 5% 
(4) quency p g5?( ) 


YES 
Go to "Check A/C Control Unit" procedure. 


EA = = 


Substitute with a known-good Humidity sensor and check for proper operation. 
If the problem is corrected, replace Humidity sensor and then go to "Verification of Vehicle Repair" procedure 


2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect Humidity Sensor. 


(3) Measure voltage value between terminal "1" of A/C control unit and chassis ground. 


Specification : 5V 


1. Humidity sensor signal 


l 


acorar 


* 18]17|16/15 14/13] 12 
i i a 


(4) Is the measured voltage within specification? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
No 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 
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— 


. Check Humidity Sensor. 
(1) Engine "ON" 


(2) Connect Humidity Sensor. 


(3) Measure Frequency between terminal "3" of Humidity sensor and chassis ground. 


Specification : Refer the specifications in fig 5. 


. Motort-) 

Sensor ground 

. Humidity sensor signal 

_ In-car sensor temp. signal 
Sensor power (5V) 

. Motor{+) 


Ombh wr 


2.4 METER 
FREQUENCY € CHA ) 


6.8 KHz 


MAX : 6.8 KHz MIN : 6.8 KHz 


Press [ENTER] to Reset MAX & MIN 


| _[vorr| [FREQ] [onm | [ane | [renp] [PRES] 


Fig 3 : Signal waveform of Humidity sensor. 
Fig 4 : Frequency of Humidity sensor Measured by scantool. 


(4) Is the measured frequency within specifications in fig 5? (tolerance limits + 5%) 
YES 
Go to "Check A/C Control Unit" procedure. 
NO 
Substitute with a known-good Humidity sensor and check for proper operation. 
If the problem is corrected, replace Humidity sensor and then go to "Verification of Vehicle Repair" procedure 
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2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect Humidity Sensor. 


(3) Measure voltage value between terminal "1" of A/C control unit and chassis ground. 


Specification : 5V 


I ] 1. Humidity sensor signal 
— = 
ole 7[eļs[4]ə]2 
= 18171611514113] 12 


(4) Is the measured voltage within specification? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


EA = = 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 
COMPONENT INSPECTION 
1. Check Humidity Sensor. 
(1) Engine "ON" 
(2) Connect Humidity Sensor. 


(3) Measure Frequency between terminal "3" of Humidity sensor and chassis ground. 


Specification : Refer the specifications in fig 5. 


. Motor{-) 

. Sensor ground 

. Humidity sensor signal 

. In-car sensor temp. signal 
. Sensor power (5V) 

. Motor{+) 


aonb wh 
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2.4 METER 
FREQUENCY (í CHA ) 


6.8 KHz 


MAX : 6.8 KHz MIN : 6.8 KHz 


FR cHaA 6.5 ¥ WES QE 2.0 v 


Press [ENTER] to Reset MAX & MIN 


Fig 3 : Signal waveform of Humidity sensor. 
Fig 4 : Frequency of Humidity sensor Measured by scantool. 


4) Is the measured frequency within specifications in fig 5? (tolerance limits + 5% 
(4) quency p g5?( ) 


YES 
Go to "Check A/C Control Unit" procedure. 


EA = = 


Substitute with a known-good Humidity sensor and check for proper operation. 
If the problem is corrected, replace Humidity sensor and then go to "Verification of Vehicle Repair" procedure 


2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect Humidity Sensor. 


(3) Measure voltage value between terminal "1" of A/C control unit and chassis ground. 


Specification : 5V 


1. Humidity sensor signal 
1 


| [i] 
1ho]sefs 7[6]5] 4/3] 2 AN 
22/21! «| 18]/17|16115] 14/13] 12 

7 A E i 


l 


(4) Is the measured voltage within specification? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
No 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
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2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 

3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


EA °° = €§€§ CT 


System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 

3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


| NO = = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1202 
COMPONENT LOCATION 


> _————— Water Temperature Sensor 


COMPONENT LOCATION 
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__-— Water Temperature Sensor 


COMPONENT LOCATION 


__--— Water Temperature Sensor 


GENERAL DESCRIPTION 


A water temp. sensor located at heater unit, detects coolant temperature. Its signal is used for cold engine lockout 
control. When the driver operates the heater before the engine is warmed up, the signal from sensor causes the 
heater control unit to reduce blower motor speed until coolant temperature reaches the threshold value. 
GENERAL DESCRIPTION 


A water temp. sensor located at heater unit, detects coolant temperature. Its signal is used for cold engine lockout 
control. When the driver operates the heater before the engine is warmed up, the signal from sensor causes the 
heater control unit to reduce blower motor speed until coolant temperature reaches the threshold value. 
GENERAL DESCRIPTION 


A water temp. sensor located at heater unit, detects coolant temperature. Its signal is used for cold engine lockout 
control. When the driver operates the heater before the engine is warmed up, the signal from sensor causes the 
heater control unit to reduce blower motor speed until coolant temperature reaches the threshold value. 


DTC DESCRIPTION 

The A/C controller sets DTC B1202 if there is an open circuit in water temp. sensor signal harness or the measured 
resistance value of the sensor is more than the threshold value(about 176.3kQ) 

DTC DESCRIPTION 

The A/C controller sets DTC B1202 if there is an open circuit in water temp. sensor signal harness or the measured 
resistance value of the sensor is more than the threshold value(about 176.3kQ) 
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DTC DESCRIPTION 


The A/C controller sets DTC B1202 if there is an open circuit in water temp. sensor signal harness or the measured 
resistance value of the sensor is more than the threshold value(about 176.3kQ) 


DTC DETECTING CONDITION 


Item Detecting Condition 
Threshold value | ° > 176.3 KQ PT aey eae: 
Sensor 
Detecting time + Faulty A/C control unit 
FAIL SAFE e Control with the value of -2°C(28.4°F) 


DTC DETECTING CONDITION 


Item Detecting Condition 
Threshold value | * > 176.3 kQ Raul eaten 
Sensor 
Detecting time + Faulty A/C control unit 
AIL SAFE e Control with the value of -2°C(28.4°F) 


DTC DETECTING CONDITION 


Item Detecting Condition 
Threshold value | * > 176.3 kQ PEOD Water Hern 
Sensor 


Detecting time + Faulty A/C contol unit 


FAIL SAFE e Control with the value of -2°C(28.4°F) 


MONITOR SCANTOOL DATA 


1. Connect scantool to data link connector(DLC). 
2. Engine "ON" 
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3. Monitor the "WATER TEMP. SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP SNSR 22 °C i 202 WATER TEMP. SENS - OPEN(HIGH) 
IN-CAR TEMP. SENSOR 12.0 °C 
AMBIENT AIR TEMP. SNS 11.5 °C 
EVAPORATIVE SENSOR 12.5 °C 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO. (DR.) 91.75 % 


DIRECTION POTENIC. DR. 54.89 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC: 1 ITEMS 


FIX | SCRN| |FULL] | PART 


Fig 1: The current data in abnormal state. 
Fig 2 : DTC B1202. 
4. Are the DTC B1202 present and is parameter of "WATER TEMP. SENSOR" fixed? 
Parameter of "WATER TEMP. SENSOR" will be fixed at -2°C(28.4°F), if there is any fault in WATER 
TEMP. SENSOR. 


YES 
Go to "Inspection" procedure. 


EA ë = ë 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON" 

3. Monitor the "WATER TEMP. SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA ___1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP. SNSR = B1202 WATER TEMP. SENS - OPEN(HIGH) 
IN-CAR TEMP. SENSOR 12.0 °C 
AMBIENT AIR TEMP. SNS 11.5°C 
EVAPORATIVE SENSOR 12.5 °C 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO. (DR) 91.75 % 


DIRECTION POTENIC. DR. 54.89 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC: 1 ITEMS 


|Y 
FIX | SCRNI |FULL [PART GRPH HELP PART, |ERAS HELP 


Fig 1: The current data in abnormal state. 
Fig2: DTC Btete. 
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4. Are the DTC B1202 present and is parameter of "WATER TEMP. SENSOR" fixed? 
Parameter of "WATER TEMP. SENSOR" will be fixed at -2°C(28.4°F), if there is any fault in WATER 
TEMP. SENSOR. 
YES 
Go to "Inspection" procedure. 


| NO = = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 


1. Connect scantool to data link connector(DLC). 
2. Engine "ON" 
3. Monitor the "WATER TEMP. SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA l 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP. SNSR_— -2°C | m B1202 WATER TEMP. SENS - OPEN(HIGH) 
IN-CAR TEMP. SENSOR 12.0 °C 

AMBIENT AIR TEMP. SNS 11.5°C 

EVAPORATIVE SENSOR 12.5 °C 

DRIVER PHOTO SENSOR 0.00 V 

AIR MIX POPENTIO. (DR. ) 91.75 % 


DIRECTION POTENIC. DR. 54.89 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC: 1 ITEMS 


| FIX | SCRN| [FULL] [PART] GRPH [HELP] IPART| ERAS HELP 


Fig 1: The current data in abnormal state. 
Fig2: DTC Btete. 


4. Are the DTC B1202 present and is parameter of "WATER TEMP. SENSOR" fixed? 
Parameter of "WATER TEMP. SENSOR" will be fixed at -2°C(28.4°F), if there is any fault in WATER 
TEMP. SENSOR. 
YES 
Go to "Inspection" procedure. 


| NO = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
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3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA 4 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect water temp. sensor. 


(3) Measure resistance between terminal "1" of water temp. sensor and terminal "14" of A/C Control Unit. 


Specification : Approx. 0 Q 


1. Water temp. sensor signal 
2. Sansor ground 


4) Is the measured resistance within specifications? 
p 
YES 
Go to "Ground circuit Inspection " procedure. 


EA = = 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


GROUND CIRCUIT INSPECTION 


1. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect water temp. sensor. 


(3) Measure resistance between terminal "2" of water temp. sensor and chassis ground. 


Specification : Approx. 0 Q 


1. Water temp. sensor signal 
2. Sensor ground 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Component Inspection " procedure. 


EA = = 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
NO M 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for open in harness. 
(1) Ignition "OFF" 
(2) Disconnect water temp. sensor. 


(3) Measure resistance between terminal "1" of water temp. sensor and terminal "14" of A/C Control Unit. 


Specification : Approx. 0 Q 


1. Water temp. sensor signal 
2. Sensor ground 


11110 g[sl7|6/5]4 | 
- == = =m , 
22 |21 | «| * [18/17 /16|15 [1413|12 


(4) Is the measured resistance within specifications? 


YES 
Go to "Ground circuit Inspection " procedure. 


EA = = 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


GROUND CIRCUIT INSPECTION 
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— 


. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect water temp. sensor. 


(3) Measure resistance between terminal "2" of water temp. sensor and chassis ground. 


Specification : Approx. 0 Q 


1. Water temp. sensor signal 
2. Sensor ground 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection " procedure. 


EA ë = 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
NO M 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for open in harness. 


(1) Ignition "OFF" 
(2) Disconnect water temp. sensor. 


(3) Measure resistance between terminal "1" of water temp. sensor and terminal "14" of A/C Control Unit. 


Specification : Approx. 0 Q 


1. Water temp. sensor signal 
2. Sansor ground 


(4) Is the measured resistance within specifications? 
YES 
Go to "Ground circuit Inspection " procedure. 


NO = = 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
GROUND CIRCUIT INSPECTION 


1. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect water temp. sensor. 


(3) Measure resistance between terminal "2" of water temp. sensor and chassis ground. 


Specification : Approx. 0 Q 


1. Water temp. sensor signal 
2. Sensor ground 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection " procedure. 


EA = = 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
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1. Check water temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect water temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of water temp. sensor. 


Specification : Refer the specifications in fig 3. 


1. Water temp. sensor signal 
2. Sensor ground 


(4) Is the measured resistance within specifications in fig 3)? (tolerance limits + 3%) 
YES 
Go to "Check A/C Control Unit" procedure. 


| NO = = = |] 


Substitute with a known-good water temp. sensor and check for proper operation. 
Ifthe problem is corrected, replace water temp. sensor and then go to "Verification of Vehicle Repair" proced 


2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect water temp. sensor. 


(3) Measure Voltage between terminal "14" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


E 14. Water temp. sensor signal 
11holels|7lels]4]} 
22 |21 |e |= |18171615 fal 13) 12 | 
T Bj 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
NO D 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 
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1. Check water temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect water temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of water temp. sensor. 


Specification : Refer the specifications in fig 3. 


1. Water temp. sensor signal 
2. Sensor ground 


(4) Is the measured resistance within specifications in fig 3)? (tolerance limits + 3%) 
YES 
Go to "Check A/C Control Unit" procedure. 


| NO = = = |] 


Substitute with a known-good water temp. sensor and check for proper operation. 
Ifthe problem is corrected, replace water temp. sensor and then go to "Verification of Vehicle Repair" proced 


2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect water temp. sensor. 


(3) Measure Voltage between terminal "14" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


E 14. Water temp. sensor signal 
11holels|7lels]4]} 
22 |21 |e |= |18171615 fal 13) 12 | 
T Bj 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
NO D 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 
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1. Check water temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect water temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of water temp. sensor. 


Specification : Refer the specifications in fig 3. 


1. Water temp. sensor signal 
2. Sensor ground 


(4) Is the measured resistance within specifications in fig 3)? (tolerance limits + 3%) 
YES 
Go to "Check A/C Control Unit" procedure. 


| NO = = = |] 


Substitute with a known-good water temp. sensor and check for proper operation. 
Ifthe problem is corrected, replace water temp. sensor and then go to "Verification of Vehicle Repair" proced 


2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect water temp. sensor. 


(3) Measure Voltage between terminal "14" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


E 14. Water temp. sensor signal 
11holels|7lels]4]} 
22 |21 |e |= |18171615 fal 13) 12 | 
T Bj 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
NO D 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
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2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 

3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


EA °° = €§€§ CT 


System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 

3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


| NO = = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1203 
COMPONENT LOCATION 


> _————— Water Temperature Sensor 


COMPONENT LOCATION 


Page 89 of 389 


__-—— Water Temperature Sensor 


COMPONENT LOCATION 


1. Water temp. sensor signal 
2. Sensor ground 


GENERAL DESCRIPTION 
A water temp. sensor located at heater unit, detects coolant temperature. Its signal is used for cold engine lockout 
control. When the driver operates the heater before the engine is warmed up, the signal from sensor causes the 
heater control unit to reduce blower motor speed until coolant temperature reaches the threshold value. 
GENERAL DESCRIPTION 
A water temp. sensor located at heater unit, detects coolant temperature. Its signal is used for cold engine lockout 
control. When the driver operates the heater before the engine is warmed up, the signal from sensor causes the 
heater control unit to reduce blower motor speed until coolant temperature reaches the threshold value. 
GENERAL DESCRIPTION 
A water temp. sensor located at heater unit, detects coolant temperature. Its signal is used for cold engine lockout 
control. When the driver operates the heater before the engine is warmed up, the signal from sensor causes the 
heater control unit to reduce blower motor speed until coolant temperature reaches the threshold value. 


DTC DESCRIPTION 


The A/C controller sets DTC B1203 if there is a short circuit in water temp. sensor signal harness or the measured 
resistance value of sensor is less than threshold value(about 1.2kQ) 

DTC DESCRIPTION 

The A/C controller sets DTC B1203 if there is a short circuit in water temp. sensor signal harness or the measured 
resistance value of sensor is less than threshold value(about 1.2kQ) 

DTC DESCRIPTION 

The A/C controller sets DTC B1203 if there is a short circuit in water temp. sensor signal harness or the measured 


resistance value of sensor is less than threshold value(about 1.2kQ) 


DTC DETECTING CONDITION 


Item Detecting Condition 


DTC Strategy + Short circuit in hamess 
Threshold value | *<1.2kQ e Faulty water temp. 


Sensor 


Detecting time + Faulty A/C control unit 


FAIL SAFE e Control with the value of -2°C(28.4°F) 


DTC DETECTING CONDITION 


Item Detecting Condition 
Threshold value | ° < 1.2 KQ “r aii wale tenp; 
Sensor 


Detecting time + Faulty A/C control unit 
FAIL SAFE e Control with the value of -2°C(28.4°F) 


DTC DETECTING CONDITION 


Item Detecting Condition 


DTC Strategy Short circuit in hamess 
Threshold value | Ħ° < 1.2 KQ e Faulty water temp. 


Sensor 


Detecting time + Faulty A/C contol unit 
FAIL SAFE e Control with the value of -2°C(28.4°F) 


MONITOR SCANTOOL DATA 


1. Connect scantool to data link connector(DLC). 
2. Engine "ON" 
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3. Monitor the "WATER TEMP. SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA 


1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP. SNSR 
IN-CAR TEMP, SENSOR 
AMBIENT AIR TEMP. SNS 
EVAPORATIVE SENSOR 
DRIVER PHOTO SENSOR 
AIR MIX POPENTIO. (DR.} 
DIRECTION POTENIC. DR. 
PASSENGER PHOTO SENSOR 


12.0 °C 
11.5 °C 
125 °C 
0.00 V 
91.75 % 
54.89 % 
255 


Fig 2 : DTC B1203. 


Fig 1: The current data in abnormal state. 


ká 
FIX | SCAN| [FULL] [FART] GRPH [HELP 


B1203 WATER TEMP. SENS - SHORT(LOW) 


NUMBER OF DIC: 1 ITEMS 


| IPARTI [ERAS] HELP] 


4. Are the DTC B1203 present and is parameter of "WATER TEMP. SENSOR" fixed? 
Parameter of "WATER TEMP. SENSOR" will be fixed at -2°C(28.4°F), if there is any fault in WATER 


TEMP. SENSOR. 


YES 
Go to "Inspection" procedure. 


EA ë = ë 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 


of Vehicle Repair" procedure. 
MONITOR SCANTOOL DATA 


1. Connect scantool to data link connector(DLC). 


2. Engine "ON" 


3. Monitor the "WATER TEMP. SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA 


1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP. SNSR 
IN-CAR TEMP, SENSOR 
AMBIENT AIR TEMP. SNS 
EVAPORATIVE SENSOR 
DRIVER PHOTO SENSOR 
AIR MIX POPENT!O. (DR.} 
DIRECTION POTENIC. DR. 
PASSENGER FHOTO SENSOR 


12,0 °C 
11.5 °C 
12.5 °C 
0.00V 
91.75 % 
54.89 % 
255 


mr 


Y 


B1203 WATER TEMP. SENS - SHORT(LOW) 


NUMBER OF DTC: 1 ITEMS 


FIX | SCRN) FULL| | FART RPH] HELP 


PART] |ERAS HELP 


Fig 2: DTC B1203. 


Fig 1: The current data in abnormal state. 
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4. Are the DTC B1203 present and is parameter of "WATER TEMP. SENSOR" fixed? 
Parameter of "WATER TEMP. SENSOR" will be fixed at -2°C(28.4°F), if there is any fault in WATER 
TEMP. SENSOR. 


YES 

Go to "Inspection" procedure. 
NO M 
Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON" 

3. Monitor the "WATER TEMP. SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP. SNSR -2 Cf = B1203 WATER TEMP. SENS - SHORT(LOW) 
IN-CAR TEMP, SENSOR 12.0 °C | 
AMBIENT AIR TEMP. SNS 11.5°C 
EVAPORATIVE SENSOR 12.5 °C 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO. (DR) 91.75 % 


DIRECTION POTENIO. DR. 54.89 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC : 1 ITEMS 


| FIX | SCAN] FULL] [FART] GRPH [HELP 


Fig 1: The current data in abnormal state. 
Fig 2: DTC B1203. 
4. Are the DTC B1203 present and is parameter of "WATER TEMP. SENSOR" fixed? 
Parameter of "WATER TEMP. SENSOR" will be fixed at -2°C(28.4°F), if there is any fault in WATER 
TEMP. SENSOR. 


YES 
Go to "Inspection" procedure. 


| NO = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 

1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
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3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA 4 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect water temp. sensor. 


(3) Measure resistance between terminal "1" of water temp. sensor and chassis ground. 


Specification : Approx. oQ 


1. Water temp. sensor signal 
2. Sensor ground 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection" procedure. 


EA = = 


Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedui 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA i « |] 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect water temp. sensor. 


(3) Measure resistance between terminal "1" of water temp. sensor and chassis ground. 


Specification : Approx. oQ 


1. Water temp. sensor signal 
2. Sensor ground 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection" procedure. 
Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedui 
TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 


2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 


3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA = = = 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect water temp. sensor. 


(3) Measure resistance between terminal "1" of water temp. sensor and chassis ground. 


Specification : Approx. 0Q 


1. Water temp. sensor signal 
2. Sensor ground 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Component Inspection" procedure. 


EA = = | 


Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedui 


COMPONENT INSPECTION 


1. Check water temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect water temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of water temp. sensor. 


Specification : Refer the specifications in fig 3. 


1. Water temp. sensor signal 
2. Sensor ground 


(4) Is the measured resistance within specifications in fig 3)? (tolerance limits + 3%) 


YES 
Go to "Check A/C Control Unit" procedure. 


EA = = |] 


Substitute with a known-good water temp. sensor and check for proper operation. 
If the problem is corrected, replace water temp. sensor and then go to "Verification of Vehicle Repair" proced 


2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect water temp. sensor. 


(3) Measure Voltage between terminal "14" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


14. Water temp. sensor signal 
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(4) Is the measured voltage within specifications? 


YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 


1. Check water temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect water temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of water temp. sensor. 


Specification : Refer the specifications in fig 3. 


1. Water temp. sensor signal 
2. Sensor ground 


(4) Is the measured resistance within specifications in fig 3)? (tolerance limits + 3%) 


YES 
Go to "Check A/C Control Unit" procedure. 


NO = = = 


Substitute with a known-good water temp. sensor and check for proper operation. 
If the problem is corrected, replace water temp. sensor and then go to "Verification of Vehicle Repair" proced 


2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect water temp. sensor. 


(3) Measure Voltage between terminal "14" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


14. Water temp. sensor signal 


10 | 8 
2] | ry 
5] 


8 J a 
+ [1817/16/15 [Ag|13] 12 | 
17 |16| 13| 
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(4) Is the measured voltage within specifications? 


YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 


1. Check water temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect water temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of water temp. sensor. 


Specification : Refer the specifications in fig 3. 


1. Water temp. sensor signal 
2. Sensor ground 


(4) Is the measured resistance within specifications in fig 3)? (tolerance limits + 3%) 


YES 
Go to "Check A/C Control Unit" procedure. 


EA = = = 


Substitute with a known-good water temp. sensor and check for proper operation. 
If the problem is corrected, replace water temp. sensor and then go to "Verification of Vehicle Repair" proced 


2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect water temp. sensor. 


(3) Measure Voltage between terminal "14" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


14. Water temp. sensor signal 


10 | 8 
2] | ry 
5] 


8 J a 
+ [1817/16/15 [Ag|13] 12 | 
17 |16| 13| 
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(4) Is the measured voltage within specifications? 
YES 

Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 

Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 

| NO D 

Substitute with a known-good A/C Control Unit and check for proper operation. 

If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
No 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO = i 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


EA O = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1204 


COMPONENT LOCATION 
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AN 

AN 

Lt EY Temperature Control Actuator 
pe 

oe el 


COMPONENT LOCATION 


Temperature Control Actuator 


COMPONENT LOCATION 


D - Temperature Control Actuator 


GENERAL DESCRIPTION 

Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 
from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 

GENERAL DESCRIPTION 
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Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 
from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 


GENERAL DESCRIPTION 


Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 
from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 


DTC DESCRIPTION 
The A/C controller sets DTC B1204 if there is an open circuit or poor connection in the air mix potentiometer. 
DTC DESCRIPTION 
The A/C controller sets DTC B1204 if there is an open circuit or poor connection in the air mix potentiometer. 
DTC DESCRIPTION 
The A/C controller sets DTC B1204 if there is an open circuit or poor connection in the air mix potentiometer. 


DTC DETECTING CONDITION 


DTC Strategy e Voltage check e Poor connection of connected 


part 


Threshold value °*<0.1V 


e Open circuit in harness 
Detecting time + Short circuit in hames 


° If temperature setting 17~24.5°C(63~76°F) fix at * Faulty driver Air Mix 
max. cooling position. potentiometer 

e If temperature setting 25~32°C(77~90°F) fix at 
max. heating position. 


DTC DETECTING CONDITION 


DTC Strategy e Voltage check e Poor connection of connected 
rt 
Threshold value cet 
e Open circuit in harness 


° If temperature setting 17~24.5°C(63~76°F) fix at * Faulty driver Air Mix 
-cooli ition. potentiometer 
FAIL SAFE max. cooling post ion 
e If temperature setting 25~32°C(77~90°F) fix at 
max. heating position. 


DTC DETECTING CONDITION 
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DTC Strategy e Voltage check e Poor connection of connected 
rt 
e Open circuit in harness 
+ Short circuit in hamess 


e If temperature setting 17~24.5°C(63~76°F) fix at e Faulty driver Air Mix 
-cooli ition. potentiometer 
FAIL SAFE max. cooling posi a 
e If temperature setting 25~32°C(77~90°F) fix at 
max. heating position. 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "Passenger's Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


1.2 CURRENT DATA ; 1,1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP.SNSR 13.0 "C B1204 AIR MIX P. - LOW INPUT 
IN-CAR TEMPSENSOR 12.0 °C 
AMBIENT AIR TEMP.SNS 120°C 
EVAPORATIVE SENSOR 125°C E 
DRIVER FHOTO SENSOR 0.00 V 


AIR MIX POPENTIO.(PA.) 
DIRECTION POTENIO.DR 90.18 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC: 1 ITEMS 


| FIX | |SCRN| FULL] [PART] GRPH |HELP PART| |ERAS HELP 


Fig 1: The current data in abnormal state. 
Fig2: DTC B1224. 


4. Are the DTC B1204 present and is parameter of "Passenger's Air Mix Potentiometer" fixed? 
Parameter of "Passenger's Air Mix Potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or 
any value below 10%), if there is any fault in Passenger's Air Mix potentiometer. 
YES 
Go to "Inspection" procedure. 


NO = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
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3. Monitor the "Passenger's Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


1.2 CURRENT DATA 1,1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP.SNSR 
IN-CAR TEMP. SENSOR 
AMBIENT AIR TEMP.SNS 
EVAPORATIVE SENSOR 
DRIVER PHOTO SENSOR 


B1204 AIR MIX P. - LOW INPUT 


AIR MIX POPENTIO.(PA.) 
DIRECTION POTENIO.DR. 
PASSENGER PHOTO SENSOR 


NUMBER OF DIC: 1/TEMS 


FIX | SCRN| FULL] |FART 


Fig 1: The current data in abnormal state. 
Fig 2: DTC B1204. 


4. Are the DTC B1204 present and is parameter of "Passenger's Air Mix Potentiometer" fixed? 
Parameter of "Passenger's Air Mix Potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or 
any value below 10%), if there is any fault in Passenger's Air Mix potentiometer. 


YES 

Go to "Inspection" procedure. 
| NO ee 
Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to Data Link Connector(DLC). 

2. Engine "ON" 

3. Monitor the "Passenger's Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


1.2 CURRENT DATA S ( 1,1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP-SNSR 13.0°C | 4 B1204 AIR MIX P. - LOW INPUT 
IN-CAR TEMP. SENSOR 12.0 °C 
AMBIENT AIR TEMP SNS 12.0 °C 
EVAPORATIVE SENSOR 125°C |B 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO.(PA.) | 
DIRECTION POTENIO.DR 90.18 % 
PASSENGER PHOTO SENSOR 255 
NUMBER OF DTC: 1 ITEMS 
y 


HELP| 


[FIX | [SCAN] FULL] [PART] GRPH |HELP] 


Fig 1: The current data in abnormal state. 
Fig 2 : DTC B1204. 
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4. Are the DTC B1204 present and is parameter of "Passenger's Air Mix Potentiometer" fixed? 
Parameter of "Passenger's Air Mix Potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or 
any value below 10%), if there is any fault in Passenger's Air Mix potentiometer. 
YES 
Go to "Inspection" procedure. 


| NO = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
re 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for open in harness. 
(1) Ignition "OFF" 
(2) Disconnect Passenger's Air Mix potentiometer. 


(3) Measure resistance between terminal "6" of Passenger's Air Mix Potentiometer and terminal "16" of A/C contr 


Specification : Approx. 0 Q 


. Motor (Warm) 

. Motur (Cool) 

. Potentiometer ground 

. Potentiometer signal 

. Sensor reference voitage(+5V) 


NOnh wn = 


$l4[s]2]1 
15/14] 13] 12 | 
kiad ka Md 


(4) Is the measured resistance within specifications? 


YES 
Go to "Check for short to ground in harness" procedure. 


EA = = |] 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
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2. Check for short to ground in harness. 
(1) Ignition "OFF" 
(2) Disconnect Passenger's Air Mix potentiometer. 


(3) Measure resistance between terminal "6" of Passenger's Air Mix Potentiometer and chassis ground. 


Specification : Approx. œ Q 


. Motor (Warm) 

. Motor (Cool) 

. Potentiometer ground 

. Potentiometer signal 

. Sensor reference voltage(+5V) 


NOOO bP wh = 


(4) Is the measured resistance within specifications? 


YES 
Go to "Power circuit Inspection" procedure. 


EA = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


POWER SUPPLY CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "ON" 


(2) Connect Passenger's Air Mix Potentiometer. 


(3) Measure resistance between terminal "5" of Passenger's Air Mix Potentiometer and terminal "1"A/C control ur 


Specification : 0Q 


Motor 'Warm) 
. Motor 'Cool) 
Potentiometer ground 
- Potentiometer signal 
. Sensor reference voltage(+5V) 


+ 
= on 


spreek 


1.- 
2. - 
3 
4 
5 
6 
7 


22 | 21 |20 14/13] 12 
| 


(4) Is the measured voltage within specifications? 
YES 
Go to "Component inspection" procedure. 


NO = = = 


Check for short or open in power harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 
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TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


| NO = = |] 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Passenger's Air Mix potentiometer. 


(3) Measure resistance between terminal "6" of Passenger's Air Mix Potentiometer and terminal "16" of A/C contr 


Specification : Approx. 0 Q 


— nf l 


1 

J- 

3. Motor (Warm) 

4. Motor (Cool) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Sensor reference voitage(+5V) 


Tio 9/8 7/16 b| 4 3 
a mamm en ° - 
|+ |18)17 [46}15|14 


(4) Is the measured resistance within specifications? 


YES 
Go to "Check for short to ground in harness" procedure. 


EA °° «| 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


* 


13) 12 


5 
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2. Check for short to ground in harness. 
(1) Ignition "OFF" 
(2) Disconnect Passenger's Air Mix potentiometer. 


(3) Measure resistance between terminal "6" of Passenger's Air Mix Potentiometer and chassis ground. 


Specification : Approx. œ Q 


. Motor (Warm) 

. Motor (Cool) 

. Potentiometer ground 

. Potentiometer signal 

. Sensor reference voltage(+5V) 


NOOO bP wh = 


(4) Is the measured resistance within specifications? 


YES 
Go to "Power circuit Inspection" procedure. 


EA = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


POWER SUPPLY CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "ON" 


(2) Connect Passenger's Air Mix Potentiometer. 


(3) Measure resistance between terminal "5" of Passenger's Air Mix Potentiometer and terminal "1"A/C control ur 


Specification : 0Q 


Motor 'Warm) 
. Motor 'Cool) 
Potentiometer ground 
- Potentiometer signal 
. Sensor reference voltage(+5V) 


+ 
= on 


spreek 


1.- 
2. - 
3 
4 
5 
6 
7 


22 | 21 |20 14/13] 12 
| 


(4) Is the measured voltage within specifications? 
YES 
Go to "Component inspection" procedure. 


NO = = = 


Check for short or open in power harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 
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TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 

Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 

or damage. 
3. Has a problem been found? 

YES 

Repair as necessary and go to "Verification of Vehicle Repair" procedure. 

NO D 

Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for open in harness. 

(1) Ignition "OFF" 

(2) Disconnect Passenger's Air Mix potentiometer. 


(3) Measure resistance between terminal "4" of Passenger's Air Mix Potentiometer and terminal "16" of A/C contr 


Specification : Approx. 0 Q 


Motor (Warm) 
Motor (Cool) 
Potentiometer ground 
- Potentiometer signal 
Sensor reference voltage{+5V) 


ef Wh = 


12 


(4) Is the measured resistance within specifications? 


YES 
Go to "Check for short to ground in harness" procedure. 


EA °° «| 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
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2. Check for short to ground in harness. 
(1) Ignition "OFF" 
(2) Disconnect Passenger's Air Mix potentiometer. 


(3) Measure resistance between terminal "4" of Passenger's Air Mix Potentiometer and chassis ground. 


Specification : Approx. œ Q 


1. Motor (Warm) 

2. Motor (Cool) 

3. Potentiometer ground 

4. Potentiometer signal 

5. Sensor reference voltage(+5V) 


(4) Is the measured resistance within specifications? 


YES 
Go to "Power circuit Inspection" procedure. 


EA = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


POWER SUPPLY CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "ON" 


(2) Connect Passenger's Air Mix Potentiometer. 


(3) Measure resistance between terminal "5" of Passenger's Air Mix Potentiometer and terminal "1"A/C control ur 


Specification : 0Q 


1. Motor ‘Warm) 

2. Motor (Cool) 

3. Potentiometer ground 

4. Potentiometer signa! 

5. Sensor reference voltage(+5V) 


| 


11/10 | 9 
22 | 21 |20 


al o 


AGE OEE 


18(17 [16115 


B 


19 


14/13] 12 
=j 


(4) Is the measured voltage within specifications? 
YES 
Go to "Component inspection" procedure. 
Check for short or open in power harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 
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COMPONENT INSPECTION 


1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Passenger's Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "3" and 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


. Motor (Warm) 

Motor (Cool) 

. Potentiometer ground 

. Potentiometer signa! 

. Sensor reference voltage(+5V) 


1 - 
2. 
3 
4. 
5 
6 
Fj 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


EA = = |] 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 
(2) Connect Passenger's Air Mix potentiometer. 
(3) Measure voltage between terminal "5" and "6" of Passenger's Air Mix potentiometer while operating the temp. 


switch. 


Specification : Refer the specifications in fig 3) 


Motor (Warm) 
Motor (Cool) 
. Potentiometer ground 
. Potentiometer signal 
. Sensor reterence voltage(+5V) 


4. - 
2 
3 
4 
5 
6 
7 
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Door position Voltage (5-6) Error detecting 


MAX. Cooling 0.3+0.15V Low voltage : 0.08V or les 
4.7 +0.15V High voltage : 4.9V or moi 


47V 


Output 
voltage 


2.5V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 


(4) Is the measured voltage within specifications in fig3? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


EA = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Passenger's Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "3" and 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


1 
2 

3. Motor (Warm) 
4, Motor (Cool) 
5 
6 
7 


. Potentiometer ground 
. Potentiometer signa! 
. Sensor reference voltage(+5V) 


Page 111 of 389 
(5) Does the actuator work properly? 


YES 
Go to "Check potentiometer" procedure. 


| NO ee 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Passenger's Air Mix potentiometer. 


(3) Measure voltage between terminal "5" and "6" of Passenger's Air Mix potentiometer while operating the temp. 
switch. 


Specification : Refer the specifications in fig 3) 


. Motor (Warm) 

. Motor (Cool) 

. Potentiometer ground 

. Potentiometer signal 

. Sensor reference voltage(+5V) 


Voltage (5-6) Error detecting 
MAX. Cooling 0.3 +0.15V Low voltage : 0.08V or les 
4.7+0.15V High voltage : 4.9V or moi 


1. - 
2. 
3 
4 
5 
6 
7 


47V 


Output 
voltage 


2.5V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 
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(4) Is the measured voltage within specifications in fig3? 


YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Passenger's Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "1" and 
grounding terminal "2". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


(+) (-) 1. Motor (Warm) 
2. Motor (Cool) 
3. Potentiometer ground 
4. Potentiometer signal 
5. Sensor reference voltage{+5V) 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 
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2. Check potentiometer 
(1) Ignition "ON" 
(2) Connect Passenger's Air Mix potentiometer. 


(3) Measure voltage between terminal "3" and "4" of Passenger's Air Mix potentiometer while operating the temp. 
switch. 


Specification : Refer the specifications in fig 3) 


1. Motor (Warm) 

2. Motor (Cool) 

3. Potentiometer ground 

4. Potentiometer signal 

5. Sensor reference voltage(+5V) 


MAX. Cooling 0.3 +0.15V Low voltage : 0.08V or les 
4.7 +0.15V High voltage : 4.9V or moi 


4. 7V 


Output 
voltage 


2.5V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 


(4) Is the measured voltage within specifications in fig3? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


NO ë ë =_= 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
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After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO = = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
EA = = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


EA = = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1205 


COMPONENT LOCATION 


Temperature Control Actuator 


COMPONENT LOCATION 
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5 Re. 
AN 
Soy, 6 ae ~ Temperature Control Actuator 
fo p> 
S4 


COMPONENT LOCATION 


A PNT Temperature Control Actuator 


GENERAL DESCRIPTION 
Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 
from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 

GENERAL DESCRIPTION 

Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 
from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 

GENERAL DESCRIPTION 

Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 
from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 


DTC DESCRIPTION 
The A/C controller sets DTC B1205 if there is a short to power in the air mix potentiometer. 
DTC DESCRIPTION 
The A/C controller sets DTC B1205 if there is a short to power in the air mix potentiometer. 
DTC DESCRIPTION 
The A/C controller sets DTC B1205 if there is a short to power in the air mix potentiometer. 
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DTC DETECTING CONDITION 


DTC Strategy e Voltage check e Short circuit in harness 
potentiometer 


e If temperature setting 17~24.5°C(63~76°F) fix at 
max. cooling position. 

e If temperature setting 25~32°C(77~90°F) fix at 
max. heating position. 


DTC DETECTING CONDITION 


DTC Strategy e Voltage check e Short circuit in harness 
potentiometer 


e If temperature setting 17~24.5°C(63~76°F) fix at 
max. cooling position. 

e If temperature setting 25~32°C(77~90°F) fix at 
max. heating position. 


DTC DETECTING CONDITION 


DTC Strategy e Voltage check e Short circuit in harness 
Threshold value io ea 
potentiometer 


e If temperature setting 17~24.5°C(63~76°F) fix at 
max. cooling position. 

e If temperature setting 25~32°C(77~90°F) fix at 
max. heating position. 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
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3. Monitor the "Passenger's Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


1.2 CURRENT DATA l 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP.SNSR 13.0°C |* B1205 AIR MIX P. - HIGH INPUT 
IN-CAR TEMP. SENSOR 12.0 °C 
AMBIENT AIR TEM? SNS 120°C 
EVAPORATIVE SENSOR 125°C |E 
DRIVER PHOTO SENSOR 0.00 V 


AIR MIX POPENTIO.(PA.) 
DIRECTION POTENIO.DR. 90.18 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DIC: 1 IEMS 


Fig 1: The current data in abnormal state. 
Fig2: DTC B1205. 


4. Are the DTC B1205 present and is parameter of "Passenger's Air Mix potentiometer" fixed? 
Parameter of "Passenger's Air Mix potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or 
any value below 10%), if there is any fault in Passenger's Air Mix potentiometer. 
YES 
Go to "Inspection" procedure. 


EA = ë = ë 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "Passenger's Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


1.2 CURRENT DATA i 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMPSNSR = 13.0°C |* B1205 AIR MIX P. - HIGH INPUT 
IN-CAR TEMP.SENSOR 12.0 °C 
AMBIENT AIR TEMP SNS 120°C 
EVAPORATIVE SENSOR 12.5°C |E 
DRIVER PHOTO SENSOR 0.00 V 


AIR MIX POPENTIO.(PA.) 
DIRECTION POTENIC.DR., 90.18 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC: 1 ITEMS 


Y 


FIX | SCRN] [FULL] [PART] GRAPH] [HELP PART] [ERAS HELP] _ 


Fig 1: The current data in abnormal state. 
Fig 2 : DTC B1205. 
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4. Are the DTC B1205 present and is parameter of "Passenger's Air Mix potentiometer" fixed? 
Parameter of "Passenger's Air Mix potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or 
any value below 10%), if there is any fault in Passenger's Air Mix potentiometer. 


YES 
Go to "Inspection" procedure. 


| NO = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "Passenger's Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


1.2 CURRENT DATA E 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATEA TEMP.SNSR 13.0°C | 4 
IN-CAR TEMP.SENSOR 12.0 °C 
AMBIENT AIR TEM? SNS 120°C 
EVAPORATIVE SENSOR 125°C |E 
DRIVER PHOTO SENSOR 0.00 V 


AIR MIX POPENTIO.{PA.) 91.75 % | 


DIRECTION POTENIC.DR 90.18 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC: 1 ITEMS 


| FIX | SCRN| [FULL] [PART] GRPH| [HELP] IPART| ERAS HELP 


Fig 1: The current daia in abnormal state. 
Fig2: DTC B1205. 


4. Are the DTC B1205 present and is parameter of "Passenger's Air Mix potentiometer" fixed? 
Parameter of "Passenger's Air Mix potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or 
any value below 10%), if there is any fault in Passenger's Air Mix potentiometer. 


YES 
Go to "Inspection" procedure. 


EA = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 

1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 


Page 119 of 389 
3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA 4 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Check for short in harness. 
(1) Ignition "OFF" 


(2) Disconnect Passenger's Air Mix potentiometer. 


(3) Measure resistance between terminal "6" and "7" of Passenger's Air Mix potentiometer. 


Specification : Approx. œ Q 


7\6|5|4/3 


1 
2.- 
3. Moter (Warm) 

4. Motor {Cool) 

5. Potentioreter ground 

6. Potentiometer signal 

7. Sensor reference voltage(+5V) 


(4) Is the measured resistance within specifications? 
YES 
Go to "Ground circuit Inspection" procedure. 
Check for short to power harness in signal harness. Repair as necessary and go to "Verification of Vehicle Rey 
procedure. 


GROUND CIRCUIT INSPECTION 
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1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Passenger's Air Mix Potentiometer. 


(3) Measure resistance between terminal "5" of Passenger's Air Mix Potentiometer and chassis ground. 


Specification : Approx. 0 Q 


Motor (Warm) 

. Motor (Cool) 

. Potentiometer ground 

. Potentiometer signal 

. Sensor reference vottage(+5V) 


je 
2. 
3 
4 
5 


N & 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection" procedure. 


EA = = |] 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
No 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for short in harness. 


(1) Ignition "OFF" 
(2) Disconnect Passenger's Air Mix potentiometer. 


(3) Measure resistance between terminal "6" and "7" of Passenger's Air Mix potentiometer. 


Specification : Approx. œ Q 


Motor (Warm) 


. Potentioreter ground 
. Potentiometer signal 


1 
2 
3 
4. Motor (Cool) 
5 
6 
7. Sensor reference voltage(+5V) 


(4) Is the measured resistance within specifications? 
YES 
Go to "Ground circuit Inspection" procedure. 


EA = = 


Check for short to power harness in signal harness. Repair as necessary and go to "Verification of Vehicle Rey 
procedure. 


GROUND CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Passenger's Air Mix Potentiometer. 


(3) Measure resistance between terminal "5" of Passenger's Air Mix Potentiometer and chassis ground. 


Specification : Approx. 0 Q 


. Motor (Warm) 


. Potentiometer ground 
. Potentiometer signal 
. Sensor reference vottage{+5V) 


1 
2 
3 
4. Motor (Cool) 
5 
ô 
7 
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(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection" procedure. 


EA = ttt 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
No 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for short in harness. 
(1) Ignition "OFF" 
(2) Disconnect Passenger's Air Mix potentiometer. 


(3) Measure resistance between terminal "4" and "5" of Passenger's Air Mix potentiometer. 


Specification : Approx. œ Q 


1 
2 s 

3. Motor (Warm) 
4. Motor (Cool) 
5 
6 
7 


Potentiometer ground 
. Potentiometer signal 
. Sensor reference voltage(+5V) 


(4) Is the measured resistance within specifications? 


YES 
Go to "Ground circuit Inspection" procedure. 


| NO = = = 


Check for short to power harness in signal harness. Repair as necessary and go to "Verification of Vehicle Rey 
procedure. 


GROUND CIRCUIT INSPECTION 
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— 


. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Passenger's Air Mix Potentiometer. 


(3) Measure resistance between terminal "3" of Passenger's Air Mix Potentiometer and chassis ground. 


Specification : Approx. 0 Q 


1. Motor (Warm) 

2. Motor (Cool) 

3. Potentiometer ground 

4 Potentiometer signal 

5. Sensor refeence vollage(+5V) 


(4) Is the measured resistance within specifications? 


YES 
Go to "Component Inspection" procedure. 


EA = = = | 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Passenger's Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "3" and 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


1 

2.- 

3. Motor (Warm) 
4. Motor (Cool) 
5 
6 
7 


. Potentiometer ground 
. Potentiometer signa! 
Sansor reference voltage(+5V) 
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(5) Does the actuator work properly? 


YES 
Go to "Check potentiometer" procedure. 


| NO ee 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Passenger's Air Mix potentiometer. 


(3) Measure voltage between terminal "5" and "6" of Passenger's Air Mix potentiometer while operating the temp. 
switch. 


Specification : Refer the specifications in fig 3) 


. Motor (Warm) 

. Motor (Cool) 

. Potentiometer ground 

. Potentiometer signal 

. Sensor reference voltage(+5V) 


Voltage (5-6) Error detecting 
MAX. Cooling 0.3 +0.15V Low voltage : 0.08V or les 
4.7+0.15V High voltage : 4.9V or moi 


1. - 
2. 
3 
4 
5 
6 
7 


47V 


Output 
voltage 


2.5V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 
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(4) Is the measured voltage within specifications in fig3? 


YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Passenger's Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "3" and 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


1 

J. 

3. Motor (Warm) 
4. Motor (Cool) 
5 
6 
7 


. Potantiometer ground 
. Potentiometer signal 
Sensor reference voltage(+5V) 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 
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2. Check potentiometer 
(1) Ignition "ON" 
(2) Connect Passenger's Air Mix potentiometer. 


(3) Measure voltage between terminal "5" and "6" of Passenger's Air Mix potentiometer while operating the temp. 
switch. 


Specification : Refer the specifications in fig 3) 


. Motor (Warm) 


. Potentiometer ground 
. Potentiometer signal 


1 
2 
3 
4. Motor (Cool) 
5 
6 
7. Sensor reference voltage(+5V) 


MAX. Cooling 0.3 +0.15V Low voltage : 0.08V or les 
4.7 +0.15V High voltage : 4.9V or moi 


4. 7V 


Output 
voltage 


2.5V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 


(4) Is the measured voltage within specifications in fig3? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


NO ë = =_= 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
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1. Check actuator motor. 


(1) Ignition "OFF" 
(2) Disconnect Passenger's Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "1" and 
grounding terminal "2". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


2 14 
+ | +] 5] 4/3 | 
1. Motor (Warm) 
2. Motor (Cool) 
3. Potentiometer ground 
4. Potentiometer signal 
5. Sensor reference voltage{+5V) 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 
(2) Connect Passenger's Air Mix potentiometer. 
(3) Measure voltage between terminal "3" and "4" of Passenger's Air Mix potentiometer while operating the temp. 


switch. 


Specification : Refer the specifications in fig 3) 


1. Motor (Warm) 

2. Motor (Cool) 

3. Potentiometer ground 

4. Potentiometer signal 

5. Sensor reference voltage{+5V) 


MAX. Cooling 0.3 +0.15V Low voltage : 0.08V or les 
4.7 +0.15V High voltage : 4.9V or moi 
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4i/V 


Output 
voltage 


2.5V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 


(4) Is the measured voltage within specifications in fig3? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
| NO 
Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO = = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO ae 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
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3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


EA = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1208 


COMPONENT LOCATION 


NG ed it Intake Door Actuator 


COMPONENT LOCATION 


Poss 
SU, 
L Y Oh 


\ Oa See eal ol 2's Intake Door Actuator 


Nae 


COMPONENT LOCATION 
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Nl 3 sf — t — Intake Door Actuator 


GENERAL DESCRIPTION 

Intake door located at heater unit controls the inlet of car. When driver operates the intake switch, A/C controller 
recirculation receives mode signal from intake switch and operates intake door actuator to turn intake door to 
intended position. (with fresh mode signal, intake door is closed and with fresh mode signal, intake door is opened). 
GENERAL DESCRIPTION 

Intake door located at heater unit controls the inlet of car. When driver operates the intake switch, A/C controller 
recirculation receives mode signal from intake switch and operates intake door actuator to turn intake door to 
intended position. (with fresh mode signal, intake door is closed and with fresh mode signal, intake door is opened). 
GENERAL DESCRIPTION 

Intake door located at heater unit controls the inlet of car. When driver operates the intake switch, A/C controller 
recirculationeives mode signal from intake switch and operates intake door actuator to turn intake door to intended 
position. (with fresh mode signal, intake door is closed and with fresh mode signal, intake door is opened). 


DTC DESCRIPTION 
The A/C controller sets DTC B1208 if there is an open circuit or poor connection in the intake potentiometer. 
DTC DESCRIPTION 
The A/C controller sets DTC B1208 if there is an open circuit or poor connection in the intake potentiometer. 
DTC DESCRIPTION 
The A/C controller sets DTC B1208 if there is an open circuit or poor connection in the intake potentiometer. 


DTC DETECTING CONDITION 


DTC Strategy e Voltage check e Poor connection of connected 


Threshold value °<0.1V part 


e Open circuit in harness 
+ Short circuit in hamess 
e If temperature setting 17~24.5°C(63~76°F) fix at e Faulty driver intake 


max. cooling position. potentiometer 
e Fix at fresh 


DTC DETECTING CONDITION 
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DTC Strategy e Voltage check e Poor connection of connected 
rt 


e Open circuit in harness 
+ Short circuit in hamess 
° If temperature setting 17~24.5°C(63~76°F) fix at * Faulty driver intake 
max. cooling position. potentiometer 


e Fix at fresh 


DTC DETECTING CONDITION 


DTC Strategy e Voltage check e Poor connection of connected 
Threshold valu oa 
e Open circuit in harness 
+ Short circuit in hames 
* If temperature setting 17~24.5°C(63~76°F) fix at e Faulty driver intake 


max. cooling position. potentiometer 
e Fix at fresh 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "Intake Potentiometer" Parameter on the Scantool while operating intake switch. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATE 3 TEMP SNSR 14.0 °C A B1208 INTAKE P. - LOW INPUT 


IN-CAR TEMPSENSOR 12.0 °C 

AMBIENT AIR TEMP. SNS 12.0 °C 

EVAPORATIVE SENSOR 13.0°C | 

DRIVER PHOTO SENSOR 0.00 V 

AIR MIX POPENTIO.(DR.) 84.69 % 

DIRECTION POTENIO.DR. 51.76 % 

PASSENGER FHOTO SENSOR 255 

INTAKE SENSOR 3% NUMBER OF DTC : 1 ITEMS 


FIX | SCRN] FULL] | 


Fig 1: The current data in abnormal state. 
Fig2: DTC Bi2cs. 
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4. Are the DTC B1208 present and is parameter of "Intake Potentiometer" fixed? 
Parameter of "Intake Potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or any value 
below 10%), if there is any fault in Intake potentiometer. 
YES 
Go to "Inspection" procedure. 


| NO = = = e] 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to Data Link Connector(DLC). 

2. Engine "ON" 

3. Monitor the "Intake Potentiometer" Parameter on the Scantool while operating intake switch. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMPSNSR 140°C | 4 B1208 INTAKE P. - LOW INPUT 
IN-CAR TEMP.SENSOR 12.0 °C 
AMBIFNT AIR "FM2. SNS 12.0 °C 
EVAPORATIVE SENSOR 13.0°C |E 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO.(DR.) 84.69 % 
DIRECTION POTENIC.DR 51.76 % 
PASSENGER PHOTO SENSOR 255 | 
INTAKE SENSOR 3% | NUMBER OF DTC: 1 ITEMS 


| FIX | SCRN] FULL] [PART] GRAPH [HELP] PART] [ERAS [HELP 


Fig 1: The current data in abnormal state. 
Fig 2 : DTC B1228. 


4. Are the DTC B1208 present and is parameter of "Intake Potentiometer" fixed? 
Parameter of "Intake Potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or any value 
below 10%), if there is any fault in Intake potentiometer. 
YES 
Go to "Inspection" procedure. 


| NO = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
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3. Monitor the "Intake Potentiometer" Parameter on the Scantool while operating intake switch. 


1.2 CURRENT DATA = 1.4 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMPSNSR 140°C | 4 B1208 INTAKE P. - LOW INPUT 
IN-CAR TEMP.SENSOR 12.0 °C 
AMBIENT AIR TEM? SNS 12.0 °C 
EVAPORATIVE SENSOR 13.0°C |E 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO,(DR.) 84.69 % 
DIRECTION POTENIO.DR. 51.76 % 
PASSENGER PHOTO SENSOR 255 
INTAKE SENSOR 3% F NUMBER OF DIC: 11TTEMS 


PART] | 


FIX | SCRN| FULL] [PART] IGRPH [HELP] 


Fig 1: The current data in abnormal state. 
Fig 2: DTC B1208. 


4. Are the DTC B1208 present and is parameter of "Intake Potentiometer" fixed? 
Parameter of "Intake Potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or any value 
below 10%), if there is any fault in Intake potentiometer. 


YES 
Go to "Inspection" procedure. 


EA = ë ë 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA = = = |] 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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— 


. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Intake potentiometer. 


(3) Measure resistance between terminal "6" of Intake Potentiometer and terminal "15" of A/C control unit. 


Specification : Approx. 0 Q 


. Motor (Rec) 

. Motor (Fre) 

. Potentiometer ground 

. Potentiometer signal 

Sansor referance voltage(+5V) 


1- 
Ze 
4 
4 
5 
6 
7 


(4) Is the measured resistance within specifications? 
YES 
Go to "Check for short to ground in harness" procedure. 


EA = = 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


2. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect Intake potentiometer. 


(3) Measure resistance between terminal "6" of Intake Potentiometer and chassis ground. 


Specification : Approx. œ Q 


P 
2.- 

3. Motor (Rec) 

4. Motor (Fre) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Sensor reference voitage(+5V) 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Power circuit Inspection" procedure. 


EA = = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


POWER SUPPLY CIRCUIT INSPECTION 


1. Check for short or open in harness. 
(1) Ignition "ON" 


(2) Connect Intake Potentiometer. 


(3) Measure resistance between terminal "7" of Intake Potentiometer and chassis ground. 


Specification : œQ 


Motor (Rec) 


Potentiometer ground 
Potentiometer signal 
. Sensor reference voltage(+5V) 


1 
2 
3 
4, Motor (Fre) 
5 
6 
7 


(4) Is the measured voltage within specifications? 


YES 
Go to "Component inspection" procedure. 


NO ë = 


Check for short or open in power harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
NO M 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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— 


. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Intake potentiometer. 


(3) Measure resistance between terminal "6" of Intake Potentiometer and terminal "15" of A/C control unit. 


Specification : Approx. 0 Q 


. Motor (Rec) 

. Motor (Fre) 

. Potentiometer ground 

. Potentiometer signal 

Sansor referance voltage(+5V) 


1- 
Ze 
4 
4 
5 
6 
7 


(4) Is the measured resistance within specifications? 
YES 
Go to "Check for short to ground in harness" procedure. 


EA = = 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


2. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect Intake potentiometer. 


(3) Measure resistance between terminal "6" of Intake Potentiometer and chassis ground. 


Specification : Approx. œ Q 


P 
2.- 

3. Motor (Rec) 

4. Motor (Fre) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Sensor reference voitage(+5V) 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Power circuit Inspection" procedure. 


EA = = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


POWER SUPPLY CIRCUIT INSPECTION 


1. Check for short or open in harness. 
(1) Ignition "ON" 


(2) Connect Intake Potentiometer. 


(3) Measure resistance between terminal "7" of Intake Potentiometer and chassis ground. 


Specification : œQ 


Motor (Rec) 


Potentiometer ground 
Potentiometer signal 
. Sensor reference voltage(+5V) 


1 
2 
3 
4, Motor (Fre) 
5 
6 
7 


(4) Is the measured voltage within specifications? 


YES 
Go to "Component inspection" procedure. 


NO ë = 


Check for short or open in power harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
NO M 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for open in harness. 


(1) Ignition "OFF" 
(2) Disconnect Intake potentiometer. 


(3) Measure resistance between terminal "4" of Intake Potentiometer and terminal "15" of A/C control unit. 


Specification : Approx. 0 Q 


5 
ic 
1. Motor (Rec) 
z. Motor (Fre) 
3. Potentiometer ground 
4, Potentiometer signal 
i S 5. Sensor referance voltage(+5V) 
9|el7 6| 5] $]3])e2|1 
21 |20|19|18 117 | 16/46] 14/13] 12 
: J 


(4) Is the measured resistance within specifications? 
YES 
Go to "Check for short to ground in harness" procedure. 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


2. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect Intake potentiometer. 


(3) Measure resistance between terminal "4" of Intake Potentiometer and chassis ground. 


Specification : Approx. œ Q 


1. Motor (Rec) 

2. Motor (Fre) 

3. Potentiometer ground 

4, Potentiometer signal 

5. Sensor reference voltage(+5V) 


Page 139 of 389 
(4) Is the measured resistance within specifications? 


YES 
Go to "Power circuit Inspection" procedure. 


EA = = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


POWER SUPPLY CIRCUIT INSPECTION 


1. Check for short or open in harness. 
(1) Ignition "ON" 


(2) Connect Intake Potentiometer. 


(3) Measure resistance between terminal "5" of Intake Potentiometer and chassis ground. 


Specification : œQ 


1. Motor (Rec) 

2. Motor (Fre) 

3. Potentiometer ground 

4 Potentiometer signal 

5. Sensor reference voltage(+5V) 


(4) Is the measured voltage within specifications? 
YES 
Go to "Component inspection" procedure. 


NO ë = 


Check for short or open in power harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


COMPONENT INSPECTION 
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1. Check actuator motor. 


(1) Ignition "OFF" 
(2) Disconnect Intake Potentiometer. 


(3) Verify that the temperature actuator operates to the fresh position when connecting 12V to the terminal "3" anı 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the recirculation position when the connections are reversed. 


1 

?_- 

3. Motor (Rec) 
4, Motor (Fre) 
5 
6 
7 


. Potentiometer ground 
. Potentiometer signal 
. Sensor reference vottage(+5V) 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


EA = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Intake potentiometer. 


(3) Measure voltage between terminal "5" and "6" of Intake potentiometer while operating Intake switch. 


Specification : Refer to the specifications 


. Motor (Rec) 


. Potentiometer ground 
. Potentiometer signal 


1 
2 
3 
4. Motor (Fre) 
5 
6 
7. Sensor reference voltage(+5V) 


0.3+0.15V Low voltage : 0.08V or les 
4.7+0.15V High voltage : 4.9V or moi 


Specifications : Voltage value of Intake potentiometer as a function of position of Intake. 


| 
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(4) Is the measured voltage within specifications? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Intake Potentiometer. 


(3) Verify that the temperature actuator operates to the fresh position when connecting 12V to the terminal "3" an 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the recirculation position when the connections are reversed. 


. Motor (Rec) 


. Potentiometer ground 
. Potentiometer signal 
. Sensor reference vottage(+5V) 


{ 
2 
3 
4, Motor (Fre) 
5 
6 
7 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 
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2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Intake potentiometer. 


(3) Measure voltage between terminal "5" and "6" of Intake potentiometer while operating Intake switch. 


Specification : Refer to the specifications 


dilla 


won = 
: 


Motor (Rec) 
. Motor (Fre) 
. Potentiometer ground 
. Potentiometer signal 
. Sensor reference voltage(+5V) 


0.3+0.15V Low voltage : 0.08V or les 
4.7+0.15V High voltage : 4.9V or moi 


Specifications : Voltage value of Intake potentiometer as a function of position of Intake. 


NAon ht 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
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1. Check actuator motor. 


(1) Ignition "OFF" 
(2) Disconnect Intake Potentiometer. 


(3) Verify that the temperature actuator operates to the fresh position when connecting 12V to the terminal "1" anı 
grounding terminal "2". 


(4) Verify that the temperature actuator operates to the recirculation position when the connections are reversed. 


2 T 


1. Motor (Rec) 

2, Motor (Fre) 

3. Potentiomeler ground 

4. Potentometer signa! 

5. Sensor reference voltage(+5V) 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


EA = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Intake potentiometer. 


(3) Measure voltage between terminal "3" and "4" of Intake potentiometer while operating Intake switch. 


Specification : Refer to the specifications 


1. Motor (Rec) 

2. Motor (Fre) 

3. Potentiometer ground 

4. Potentiometer signal 

5. Sensor reference voltage(+5V) 


0.3+0.15V Low voltage : 0.08V or les 
4.7+0.15V High voltage : 4.9V or moi 


Specifications : Voltage value of Intake potentiometer as a function of position of Intake. 


_ cc 
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(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
| NO = i 
Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO = = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO = = = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


| NO = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1209 


COMPONENT LOCATION 
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| Dye 
i TPR | 
$ Intake Door Actuator 


COMPONENT LOCATION 


NL) et intake Door Actuator 


COMPONENT LOCATION 


Intake Door Actuator 


GENERAL DESCRIPTION 
Intake door located at heater unit controls the inlet of car. When driver operates the intake switch, A/C controller 


recirculation receives mode signal from intake switch and operates intake door actuator to turn intake door to 
intended position. (with fresh mode signal, intake door is closed and with fresh mode signal, intake door is opened) 


GENERAL DESCRIPTION 
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Intake door located at heater unit controls the inlet of car. When driver operates the intake switch, A/C controller 
recirculation receives mode signal from intake switch and operates intake door actuator to turn intake door to 
intended position. (with fresh mode signal, intake door is closed and with fresh mode signal, intake door is opened). 


GENERAL DESCRIPTION 


Intake door located at heater unit controls the inlet of car. When driver operates the intake switch, A/C controller 
recirculationeives mode signal from intake switch and operates intake door actuator to turn intake door to intended 
position. (with fresh mode signal, intake door is closed and with fresh mode signal, intake door is opened). 


DTC DESCRIPTION 
The A/C controller sets DTC B1209 if there is a short to power in the Intake potentiometer. 
DTC DESCRIPTION 
The A/C controller sets DTC B1209 if there is a short to power in the Intake potentiometer. 
DTC DESCRIPTION 
The A/C controller sets DTC B1209 if there is a short to power in the Intake potentiometer. 


DTC DETECTING CONDITION 


DTC e Short circuit in 
e Volt heck 

Threshold e Faulty Intake 
°>4.9V Ft init 

value potentiometer 

; e Open circuit in 
Detecting R A as 
time f 


FA SARE 


DTC DETECTING CONDITION 


DTC e Short circuit in 
e Volt heck 

harness 

Threshold e Faulty Intake 
°>4.9V ine ee 

value potentiometer 

$ e Open circuit in 

Detecting 2h Sass ae 

time ` 

FAIL SAFE 


DTC DETECTING CONDITION 
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DTC * Short circuit in 
e Volt heck 

Threshold e Faulty Intake 
°>4.9V ; 

value potentiometer 


f e Open circuit in 
Detecting 03i nae 
time ` 


FA SARE 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "Intake Potentiometer" Parameter on the Scantool while operating Intake switch. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATEA TEMPSNSR 140°C B1209 INTAKE P. - HIGH INPUT 
IN-CAR TEMPSENSOR 120°C 
AMBIENT AIR TEM? SNS 12.0 °C 
EVAPORATIVE SENSOR 13.0 °C 
DRIVER PHOTO SENSOR 0.00 V 

AIR MIX POPENTIO.(DR.) 84.68 % 
DIRECTION POTENIOC.DR 51.76 % 


PASSENGER PHOTO SENSOR 255 
INTAKE SENSOR 0% NUMBER OF DTC: 1 ITEMS 


FIX | SCRN| FULL] [PART] GRAPH [HELP PART 


Fig 1: The current data in abnormal state. 
Fig2: DTC B1209. 


4. Are the DTC B1209 present and is parameter of "Intake potentiometer" fixed? 
Parameter of "Intake potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or any value 
below 10%), if there is any fault in Intake potentiometer. 


YES 
Go to "Inspection" procedure. 


NO = = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
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3. Monitor the "Intake Potentiometer" Parameter on the Scantool while operating Intake switch. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMPSNSR -14.0°C |* B1209 INTAKE P. - HIGH INPUT 

IN-CAR TEMP.SENSOR 12.0 °C 

AMBIENT AIR TEMP SNS 12.0 °C 

EVAPORATIVE SENSOR 13.0°C |E 

DRIVER PHOTO SENSOR 0.00 V 

AIR MIX POPENTIO.(DR.) 84.69 % 

DIRECTION POTENIO.DR. 51.76 % 

PASSENGER PHOTO SENSOR 255 


INTAKE SENSOR 100.0 % NUMBER OF DIC: 1 ITEMS 


FIX | SCRN| FULL] [PART] GRAPH! [HELP PART| |ERAS 


Fig 1: The current data in abnormal state. 
Fig 2: DTC B1209. 


4. Are the DTC B1209 present and is parameter of "Intake potentiometer" fixed? 
Parameter of "Intake potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or any value 
below 10%), if there is any fault in Intake potentiometer. 


YES 
Go to "Inspection" procedure. 


EA = ë ë 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "Intake Potentiometer" Parameter on the Scantool while operating Intake switch. 


1.2 CURRENT DATA i 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMPSNSR 140°C |* B1209 INTAKE P. - HIGH INPUT 
IN-CAR TEMP.SENSOR 12.0 °C 
AMBIENT AIR TEM? SNS 120°C 
EVAPCRATIVE SENSOR 13.0°C | 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO.{DR.) 84.69 % 
DIRECTION POTENIO.DR 51.76 % 
PASSENGER PHOTO SENSOR 255 
INTAKE SENSOR 100.0 % NUMBER OF DTC: 1 ITEMS 
7 
| FIX | SCRN| FULL] [PART] GRAPH [HELP] PART| |ERAS HELP 


Fig 1: The current data in abnormal state. 
Fig 2 : DTC B1229. 
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4. Are the DTC B1209 present and is parameter of "Intake potentiometer" fixed? 
Parameter of "Intake potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or any value 
below 10%), if there is any fault in Intake potentiometer. 
YES 
Go to "Inspection" procedure. 


| NO = = = e] 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
No m 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for short in harness. 
(1) Ignition "OFF" 
(2) Disconnect Intake potentiometer. 


(3) Measure resistance between terminal "6" and "7" of Intake potentiometer. 


Specification : Approx. œ Q 


* | * 
7|6|5|4(3 
qi. 

2.- 

3. Motor 

4. Motor 


5. Potentiometer ground 
6. Potentiometer signal 
7. Sensor reference voltage(+5V) 


(4) Is the measured resistance within specifications? 
YES 
Go to "Ground circuit Inspection" procedure. 


EA = = 


Check for short to power harness in signal harness. Repair as necessary and go to "Verification of Vehicle Rey 
procedure. 


GROUND CIRCUIT INSPECTION 
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1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Intake Potentiometer. 


(3) Measure resistance between terminal "5" of Intake Potentiometer and chassis ground. 


Specification : Approx. 0 Q 


. Motor (Rec) 


. Potentiometer ground 
. Potentiometer signal 
. Sensor reference voltage(+5¥) 


1 
2 
3 
4. Motor (Fre) 
5 
6 
7 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection" procedure. 


EA = = |] 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
No 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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— 


. Check for short in harness. 
(1) Ignition "OFF" 


(2) Disconnect Intake potentiometer. 


(3) Measure resistance between terminal "6" and "7" of Intake potentiometer. 


Specification : Approx. œ Q 


Motor 

Motor 

Potentiometer ground 

. Potentiometer signal 

. Sensor reference voltage(+5V) 


1. - 
2 
3 
4 
5 
6 
7 


(4) Is the measured resistance within specifications? 


YES 
Go to "Ground circuit Inspection" procedure. 


EA = = 


Check for short to power harness in signal harness. Repair as necessary and go to "Verification of Vehicle Rey 
procedure. 


GROUND CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Intake Potentiometer. 


(3) Measure resistance between terminal "5" of Intake Potentiometer and chassis ground. 


Specification : Approx. 0 Q 


1 

2.- 

3. Motor (Rec) 

4. Motor (Fre) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Sensor reference voltage(+5V) 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Component Inspection" procedure. 
Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for short in harness. 
(1) Ignition "OFF" 
(2) Disconnect Intake potentiometer. 


(3) Measure resistance between terminal "4" and "5" of Intake potentiometer. 


Specification : Approx. œ Q 


Motor 


1 
2. Motor 

3. Potentometer ground 

4, Potentiometer signal 

5, Sensor reference voltage(+5V) 


(4) Is the measured resistance within specifications? 
YES 
Go to "Ground circuit Inspection" procedure. 


| NO = = = 


Check for short to power harness in signal harness. Repair as necessary and go to "Verification of Vehicle Rey 
procedure. 


GROUND CIRCUIT INSPECTION 
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1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Intake Potentiometer. 


(3) Measure resistance between terminal "3" of Intake Potentiometer and chassis ground. 


Specification : Approx. 0 Q 


1 
BoE 


Motor (Rec) 
Motor (Fre) 
. Potentiometer ground 
Potentiometer signa! 
Sensor reference voltage(+5V) 


often — 


(4) Is the measured resistance within specifications? 


YES 
Go to "Component Inspection" procedure. 


EA = = = | 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Intake Potentiometer. 


(3) Verify that the temperature actuator operates to the fresh position when connecting 12V to the terminal "3" anı 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the recirculation position when the connections are reversed. 


. Motor (Rec) 


. Potentiometer ground 
. Potentiometer signal 


1 
2 
3 
4, Motor (Fre) 
5 
6 
7. Sensor reference voltage(+5V) 
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(5) Does the actuator work properly? 


YES 
Go to "Check potentiometer" procedure. 


| NO ee 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Intake potentiometer. 


(3) Measure voltage between terminal "5" and "6" of Intake potentiometer while operating Intake switch. 


Specification : Refer to the specifications 


1 

2.- 

3. Motor (Rec) 
4. Motor (Fre) 
5 
6 
Fd 


. Potentiometer ground 
. Potentiometer signal 
. Sensor reference voltage(+5V) 


0.3+0.15V Low voltage : 0.08V or les 
4.7+0.15V High voltage : 4.9V or moi 


Specifications : Voltage value of Intake potentiometer as a function of position of Intake. 


(4) Is the measured voltage within specifications? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO ee 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
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1. Check actuator motor. 


(1) Ignition "OFF" 
(2) Disconnect Intake Potentiometer. 


(3) Verify that the temperature actuator operates to the fresh position when connecting 12V to the terminal "3" anı 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the recirculation position when the connections are reversed. 


1 

?_- 

3. Motor (Rec) 
4, Motor (Fre) 
5 
6 
7 


. Potentiometer ground 
. Potentiometer signal 
. Sensor reference vottage(+5V) 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


EA = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Intake potentiometer. 


(3) Measure voltage between terminal "5" and "6" of Intake potentiometer while operating Intake switch. 


Specification : Refer to the specifications 


. Motor (Rec) 


. Potentiometer ground 
. Potentiometer signal 


1 
2 
3 
4. Motor (Fre) 
5 
6 
7. Sensor reference voltage(+5V) 


0.3+0.15V Low voltage : 0.08V or les 
4.7+0.15V High voltage : 4.9V or moi 


Specifications : Voltage value of Intake potentiometer as a function of position of Intake. 


| 
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(4) Is the measured voltage within specifications? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Intake Potentiometer. 


(3) Verify that the temperature actuator operates to the fresh position when connecting 12V to the terminal "1" an 
grounding terminal "2". 


(4) Verify that the temperature actuator operates to the recirculation position when the connections are reversed. 


| geen 
(+) 


(-) 


. Motor (Rec) 


1 
2. Motor (Fre) 

3. Potentiometer ground 

4. Potentiometer signal 

5. Sensor reference vottage(+5V) 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


EA ë = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 
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2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Intake potentiometer. 


(3) Measure voltage between terminal "3" and "4" of Intake potentiometer while operating Intake switch. 


Specification : Refer to the specifications 


1. Motor (Rec) 

2. Motor (Fre) 

3. Potentiometer ground 

4. Potentiometer signal 

5. Sensor reference voltage +5V) 


0.3+0.15V Low voltage : 0.08V or les 
4.7+0.15V High voltage : 4.9V or moi 


Specifications : Voltage value of Intake potentiometer as a function of position of Intake. 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
NO M 
Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 

3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 
EA ç 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
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3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 
| NO ne 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


EA = = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1233 


COMPONENT LOCATION 

(a* ; - Temperature Control Actuator 
COMPONENT LOCATION 

ao in aS ae Temperature Control Actuator 


COMPONENT LOCATION 
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(ax “ha Temperature Control Actuator 


GENERAL DESCRIPTION 


The incar temperature sensor located at crush pad, control unit contains a thermistor which measures the 
temperature of the inside. The signal, decided by the resistance value which changes in accordance with perceived 
inside temperature, is delivered to heater control unit and according to this signal, the control unit regulates incar 
temperature to intended value. 

GENERAL DESCRIPTION 


The incar temperature sensor located at crush pad, control unit contains a thermistor which measures the 
temperature of the inside. The signal, decided by the resistance value which changes in accordance with perceived 
inside temperature, is delivered to heater control unit and according to this signal, the control unit regulates incar 
temperature to intended value. 

GENERAL DESCRIPTION 


The incar temperature sensor located at crush pad, control unit contains a thermistor which measures the 
temperature of the inside. The signal, decided by the resistance value which changes in accordance with perceived 
inside temperature, is delivered to heater control unit and according to this signal, the control unit regulates incar 
temperature to intended value. 


DTC DESCRIPTION 

The A/C controller sets DTC B1233 if there is a short circuit in incar temp. sensor signal harness or the measured 
resistance value of sensor is less than threshold value(about 7.46kQ) 

DTC DESCRIPTION 

The A/C controller sets DTC B1233 if there is a short circuit in incar temp. sensor signal harness or the measured 
resistance value of sensor is less than threshold value(about 7.46kQ) 

DTC DESCRIPTION 


The A/C controller sets DTC B1233 if there is a short circuit in incar temp. sensor signal harness or the measured 
resistance value of sensor is less than threshold value(about 7.46kQ) 


DTC DETECTING CONDITION 


Thieshold-value-| <7 46kO * Faulty incar temp. 
Sensor 


FAIL SAFE e Control with the value of 25°C(77°F) unit 
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DTC DETECTING CONDITION 


Threshold value | * < 7.46 kQ * Faulty incar temp. 
Sensor 
FAIL SAFE * Control with the value of 25°C(77°F) unit 


DTC DETECTING CONDITION 


Thnecholdvalue | «2746 LO * Faulty incar temp. 
Sensor 
FAIL SAFE e Control with the value of 25°C(77°F) unit 


MONITOR SCANTOOL DATA 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON" 

3. Monitor the "INCAR TEMP. SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP. SNSR 13.0 °C B1233 IN-CAR TEMP. SNSR LOW 
IN-CAR TEMP. SENSOR E 

AMBIENT AIR TEMP. SNS 11.5 °C 
EVAPORATIVE SENSOR 12.5 °C 
DRIVER PHOTO SENSOR 0.00 V 


AIR MIX POPENTIO. (DR.} 75.68 % 
DIRECTION POTENIC, DR. 89,79 % 
PASSENGER PHOTO S=NSOR 255 


| FIX | SCRN| [FULL] [PART] |GRPH [HELP] 


Fig 1: The current data in abnormal state. 
Fig2: DTC B1233. 
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4. Are the DTC B1233 present and is parameter of "INCAR TEMP. SENSOR" fixed? 
Parameter of "INCAR TEMP. SENSOR" will be fixed at 25°C(77°F), if there is any fault in INCAR TEMP. 
SENSOR. 


YES 

Go to "Inspection" procedure. 
| NO = i 
Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON" 

3. Monitor the "INCAR TEMP. SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA ; 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP. SNSR_ 13.0 °C : B1233 IN-CAR TEMP. SNSR LOW 
IN-CAR TEMP. SENSOR E 
AMBIENT AIR TEMP. SNS 11.5 °C 
EVAPORATIVE SENSOR 12.5 °C 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO. (DR. ) 75.68 % 


DIRECTION POTENIO. DR. 89,79 % 
PASSENGER PHOTO S=NSOR 255 


NUMBER OF DTC : 1 ITEMS 


[FIX | SCRN) [FULL] [PART] GAPH [HELP] 


Fig 1: The current data in abnormal state. 
Fig 2: DTC B1233. 
4. Are the DTC B1233 present and is parameter of "INCAR TEMP. SENSOR" fixed? 
Parameter of "INCAR TEMP. SENSOR" will be fixed at 25°C(77°F), if there is any fault in INCAR TEMP. 
SENSOR. 


YES 

Go to "Inspection" procedure. 
| NO = i 
Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON" 
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3. Monitor the "INCAR TEMP. SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 


B1233 IN-CAR TEMP. SNSR LOW 


HEATER WATER TEMP. SNSR 

IN-CAR TEMP. SENSOR 

AMBIENT AIR TEMP. SNS 
EVAPORATIVE SENSOR 

DRIVER PHOTO SENSOR 

AIR MIX POPENTIO. (DR.) 75.68 % 
DIRECTION POTENIO, DR. 89,79 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC: 1 ITEMS 


| [Pant] lERas] HELP] 


y 


| FX | SCFN| |FULL] [PART] GAPH [HELP] 


Fig 1 : The current data in abnormal state. 
Fig 2: DTC B1233. 
4. Are the DTC B1233 present and is parameter of "INCAR TEMP. SENSOR" fixed? 
Parameter of "INCAR TEMP. SENSOR" will be fixed at 25°C(77°F), if there is any fault in INCAR TEMP. 
SENSOR. 


YES 
Go to "Inspection" procedure. 


EA = ë = ë 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA = = = |] 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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— 


. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect incar sensor. 


(3) Measure resistance between terminal "4" of incar sensor and chassis ground. 


Specification : Approx. oQ 


1. Motort{-) 

2. Sensor ground 

3. Humidity sensor signal 

4, In-car sensor temp. signal 
5. Sensor power (5V) 

6. Motor(+) 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection" procedure. 


EA = = | 


Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedui 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
=x —Cti(<i‘:; DC 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for short to ground in harness. 
(1) Ignition "OFF" 
(2) Disconnect incar sensor. 


(3) Measure resistance between terminal "4" of incar sensor and chassis ground. 


Specification : Approx. oQ 


1. Motor{-) 

2. Sensor ground 

3. Humidity sensor signal 

4. In-car sensor temp. signal 
5. Sensor power (5V) 

6. Motor({+) 
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(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection" procedure. 


NO M 
Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedui 
TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
| NO M 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for short to ground in harness. 
(1) Ignition "OFF" 
(2) Disconnect incar sensor. 


(3) Measure resistance between terminal "4" of incar sensor and chassis ground. 


Specification : Approx. oQ 


1. Motory-) 

2. Senser ground 

3. Humidity sensor signal 

4, In-car sensor temp. signal 
5. Sensor power (5V) 

6. Motor{+) 


(4) Is the measured resistance within specifications? 


YES 
Go to "Component Inspection" procedure. 


EA = = = 


Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedui 


COMPONENT INSPECTION 
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. Check incar temp. sensor. 


(1) Ignition "OFF" 
(2) Disconnect incar sensor. 


(3) Measure resistance between terminal "4" and "2" of incar sensor. 


Specification : Refer the specifications in fig 3. 


1. Motor{-) 

2. Sensor ground 

3. Humidity sensor signal 

4. In-car sensor temp. signal 
5. Sensor power (5V) 

6. Motor(+) 


Resistance 540 
(kG) 
450 


-30 -15 0 15 25 35 50 60 


Fig. 3 | Temperature(’c) 


Fig 3) Specifications : Resistance value of incar temp. sensor as a function of temperature 


(4) Is the measured resistance within specifications in fig3? (tolerance limits + 3%) 
YES 
Go to "Check A/C Control Unit" procedure. 
Substitute with a known-good incar sensor and check for proper operation. 
If the problem is corrected, replace incar sensor and then go to "Verification of Vehicle Repair" procedure. 
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2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect incar sensor. 


(3) Measure Voltage between terminal "8" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


] l | 
41 10|9lel7[e]s[4]3]2]1 
22 21| x x» 18l17|16[15 1413|12 


8, Incar sensor temp., signal 


Tt 


4111019 Pel 7lel[5]4]3]2/1 
22 |21 x x aelt7lie|ts 14/11 12 
i = a — rs © 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
NO M 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 
1. Check incar temp. sensor. 

(1) Ignition "OFF" 

(2) Disconnect incar sensor. 


(3) Measure resistance between terminal "4" and "2" of incar sensor. 


Specification : Refer the specifications in fig 3. 


1. Motor(-) 

2. Sensor ground 

3. Humidity sensor signal 

4. In-car sensor temp. signal 
5. Sensor power (5V) 

6. Motor(+) 
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Resistance 540 
(ko) 
450 


-30 -15 0 15 25 35 50 60 


Fig. 3 | Teamperature(’c) 


Fig 3) Specifications : Resistance value of incar temp. sensor as a function of temperature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits + 3%) 


YES 
Go to "Check A/C Control Unit" procedure. 


| NO = = = 


Substitute with a known-good incar sensor and check for proper operation. 
If the problem is corrected, replace incar sensor and then go to "Verification of Vehicle Repair" procedure. 


2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect incar sensor. 


(3) Measure Voltage between terminal "8" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


wo- ee | 
41 10/9) 8|7|6 5|4 JAE 
r 1 [ 22 21 x [18/17 16|15| 14/13] 12 


‘31 110 | 9] 8] 7 ane 3/2] 1 


22 |21 |x| x heh helis ha 13l 12 
` ii U 


8. Incar sensor temp. signal 


(4) Is the measured voltage within specifications? 


YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 
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COMPONENT INSPECTION 
1. Check incar temp. sensor. 
(1) Ignition "OFF" 
(2) Disconnect incar sensor. 


(3) Measure resistance between terminal "4" and "2" of incar sensor. 


Specification : Refer the specifications in fig 3. 


1. Motor{-) 

2. Sensor ground 

3. Humidity sensor signal 

4. In-car sensor temp. signal 
5. Sensor power (5V) 

6. Motor(+) 


Resistance 
(k) 


-30 -15 0 15 25 35 50 60 


Fig. 3 | Tamperature(’c) 


Fig 3) Specifications : Resistance value of incar temp. sensor as a function of temperature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits + 3%) 
YES 
Go to "Check A/C Control Unit" procedure. 


NO ë ë = 


Substitute with a known-good incar sensor and check for proper operation. 
If the problem is corrected, replace incar sensor and then go to "Verification of Vehicle Repair" procedure. 
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2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect incar sensor. 


(3) Measure Voltage between terminal "8" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


|] 
11 1019/8|7|615]4/3]2] 1 
—— a m a a os 
m (22 21 | & |x |18|17|16|15|14|13| 12 
111101 9/8l7|6[5]/4]3]2/ 1 
22 |21 |x| x [18l17/16/15]14|13] 12 
———_—r-p tty 8, Incar sensor temp, signal 
(4) Is the measured voltage within specifications? 


YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO = = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO ee 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
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2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


| NO = = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1234 


COMPONENT LOCATION 


(ax = -—— Temperature Control Actuator 
COMPONENT LOCATION 
(a i Temperature Control Actuator 


COMPONENT LOCATION 
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(wx oo Temperature Control Actuator 


GENERAL DESCRIPTION 

The incar temperature sensor located at crush pad, control unit contains a thermistor which measures the 
temperature of the inside. The signal, decided by the resistance value which changes in accordance with perceived 
inside temperature, is delivered to heater control unit and according to this signal, the control unit regulates incar 
temperature to intended value. 

GENERAL DESCRIPTION 

The incar temperature sensor located at crush pad, control unit contains a thermistor which measures the 
temperature of the inside. The signal, decided by the resistance value which changes in accordance with perceived 
inside temperature, is delivered to heater control unit and according to this signal, the control unit regulates incar 
temperature to intended value. 

GENERAL DESCRIPTION 

The incar temperature sensor located at crush pad, control unit contains a thermistor which measures the 
temperature of the inside. The signal, decided by the resistance value which changes in accordance with perceived 
inside temperature, is delivered to heater control unit and according to this signal, the control unit regulates incar 
temperature to intended value. 


DTC DESCRIPTION 


The A/C controller sets DTC B1234 if there is an open circuit in incar temp. sensor signal harness or the measured 
resistance value of sensor is more than threshold value(about 509.57kQ) 


DTC DESCRIPTION 


The A/C controller sets DTC B1234 if there is an open circuit in incar temp. sensor signal harness or the measured 
resistance value of sensor is more than threshold value(about 509.57kQ) 


DTC DESCRIPTION 


The A/C controller sets DTC B1234 if there is an open circuit in incar temp. sensor signal harness or the measured 
resistance value of sensor is more than threshold value(about 509.57kQ) 


DTC DETECTING CONDITION 


Page 172 of 389 


harness 
Threshold value | * > 509.57 KQ : 
e Faulty incar temp. 
e Faulty A/C control 
FAIL SAFE e Control with the value of 25°C(77°F) unit 


DTC DETECTING CONDITION 
harness 
Threshold value | * > 509.57 KQ ; 
e Faulty incar temp. 
e Faulty A/C control 
FAIL SAFE e Control with the value of 25°C(77°F) unit 


DTC DETECTING CONDITION 
harness 
Threshold value | * > 509.57 kQ : 
e Faulty incar temp. 


a 
e Faulty A/C control 
FAIL SAFE e Control with the value of 25°C(77°F) unit 


MONITOR SCANTOOL DATA 


1. Connect scantool to data link connector(DLC). 
2. Engine "ON" 
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3. Monitor the "INCAR TEMP. SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA 


HEATER WATER TEMP. SNSR 13.0 °C 
IN-CAR TEMP, SENSOR C 
AMBIENT AIR TEMP. SNS 11.5 °C 
EVAPORATIVE SENSOR 12.5 °C 
DRIVER PHOTO SENSOR 0.00 V 

AIR MIX POPENTIO. (DR.) 75.68 % 


DIRECTION POTENIO. DR. 89.79 % 
PASSENGER PHOTO SENSOR 255 


| SCRN |FULL] | PART 


Fig 1: The current data in abnormal state. 
Fig2: DTC B1234. 


1.1 DIAGNOSTIC TROUBLE CODES 


B1234 IN-CAR TEMP. SNSR HIGH 


NUMBER OF DTC: 1 ITEMS 


4. Are the DTC B1234 present and is parameter of "INCAR TEMP. SENSOR" fixed? 
Parameter of "INCAR TEMP. SENSOR" will be fixed at 25°C(77°F), if there is any fault in INCAR TEMP. 


SENSOR. 


YES 
Go to "Inspection" procedure. 


EA = ë = ë 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 


of Vehicle Repair" procedure. 
MONITOR SCANTOOL DATA 


1. Connect scantool to data link connector(DLC). 
2. Engine "ON" 


3. Monitor the "INCAR TEMP. SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA 


HEATER WATER TEMP. SNSR 13.0 °C 
IN-CAR TEMP. SENSOR 


AMBIENT AIR TEMP. SNS 11.5 °C 
EVAPORATIVE SENSOR 12.5 °G 
DRIVER PHOTO SENSOR 0.00 V 

AIR MIX POPENTIO. (DR.) 75.68 % 


DIRECTION POTENIO. DR. 89.79 % 
PASSENGER PHOTO SENSOR 255 


kÁ 


1.1 DIAGNOSTIC TROUBLE CODES 


B1234 IN-CAR TEMP. SNSR HIGH 


NUMBER OF DTC: 1 ITEMS 


FIX | SCFN| FULL] [PART] GRPH [HELP 


PART| [ERAS HELP 


Fig 1: The current data in abnormal state. 
Fig2: DTC B1234. 


Page 174 of 389 
4. Are the DTC B1234 present and is parameter of "INCAR TEMP. SENSOR" fixed? 
Parameter of "INCAR TEMP. SENSOR" will be fixed at 25°C(77°F), if there is any fault in INCAR TEMP. 
SENSOR. 


YES 

Go to "Inspection" procedure. 
NO M 
Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to data link connector(DLC). 

2. Engine "ON" 

3. Monitor the "INCAR TEMP. SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP.SNSR 130°C |“ B1234 IN-CAR TEMP. SNSR HIGH 
IN-CAR TEMP. SENSOR | a 
AMBIENT AIR TEMP. SNS 14.5°C 
EVAPORATIVE SENSOR 12.5 °C 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO.(DR.) 75.68 % 


DIRECTION POTENIC. DR. 89.79 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC : 1 ITEMS 


| FIX | SCFN| [FULL] [PART] GRAPH [HELP [PART] [ERAS HELP 


Fig 1: The current data in abnormal state. 
Fig 2 : DTC B1234. 
4. Are the DTC B1234 present and is parameter of "INCAR TEMP. SENSOR" fixed? 
Parameter of "INCAR TEMP. SENSOR" will be fixed at 25°C(77°F), if there is any fault in INCAR TEMP. 
SENSOR. 


YES 
Go to "Inspection" procedure. 
| NO = i 
Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 

1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
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3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA 4 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect incar temp. sensor. 


(3) Measure resistance between terminal "4" of incar temp. sensor and terminal "8" of A/C Control Unit.. 


Specification : Approx. 0 Q 


~ F 
SUE 2/1 
; L 


A 


1. Motori-) 

2. Sensor ground 

3. Humidity sensor signal 

4. In-car sensor temp. signal 
5. Sensor power (5V) 

6. Motor(+) 


(4) Is the measured resistance within specifications? 


YES 
Go to "Ground circuit Inspection " procedure. 


EA = = 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


GROUND CIRCUIT INSPECTION 


1. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect incar temp. sensor. 
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(3) Measure resistance between terminal "2" of incar temp. sensor and terminal "22" of A/C Control Unit. 


Specification : Approx. 0 Q 


1. Motor(-) 

2. Sensor ground 

3. Humidity sensor signal 

4. in-car sensor temp. signal 
5 

6 


G J 
l J 


1 


IODUUOOOHDE 


Sensor power (5V) 
Motor(+) 


bi —— 


t + + * . + + 7 
21 | * |» 118/17 16/15 }14/13] 12 
u é ` i E -i 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection " procedure. 


EA = = | 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
(NO D 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect incar temp. sensor. 
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(3) Measure resistance between terminal "4" of incar temp. sensor and terminal "8" of A/C Control Unit.. 


Specification : Approx. 0 Q 


| \ 


fs] 5]4 t3211 


Motor(-) 

Sensor ground 

Humidity sensor signal 
In-car sensor temp. signal 
Sensor power (5V) 
Motor(+) 


wr— 


oon 


(4) Is the measured resistance within specifications? 
YES 
Go to "Ground circuit Inspection " procedure. 


EA °° = |] 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


GROUND CIRCUIT INSPECTION 


1. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect incar temp. sensor. 


(3) Measure resistance between terminal "2" of incar temp. sensor and terminal "22" of A/C Control Unit. 


Specification : Approx. 0 Q 


p ‘ian | 


DONAA Grr l4[3] AR 


1. Motor(-) 

2. Sensor ground 

3. Humidity sensor signal 

4. inar sensor temp. signal 
5 

6 


Sensor power (5V) 
Motor(+) 


7/6/5[4]3[2| 1 
— 
E 17 116115] 14/13] 12 
(4) Is the measured resistance within specifications? 


YES 
Go to "Component Inspection " procedure. 


EA °°; 8€§ 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 
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1. Many malfunctions in the electrical system are caused by poor harness and terminals. 

Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 

or damage. 
3. Has a problem been found? 

YES 

Repair as necessary and go to "Verification of Vehicle Repair" procedure. 

No 

Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for open in harness. 

(1) Ignition "OFF" 

(2) Disconnect incar temp. sensor. 


(3) Measure resistance between terminal "4" of incar temp. sensor and terminal "8" of A/C Control Unit.. 


Specification : Approx. 0 Q 


1. Motori-) 
2. Sensor ground 
| 3. Humidity sensor signal 


MAE 8/7 6 |5 laļs]2|1] In-car sensor temp. signal 


f Sensor power (5V) 
22 | 21 [xl «his. 1716 6 15|14[13] 12 | 


mo s 


Motor(+} 


(4) Is the measured resistance within specifications? 


YES 
Go to "Ground circuit Inspection " procedure. 


| NO = = = 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


GROUND CIRCUIT INSPECTION 
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— 


. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect incar temp. sensor. 


(3) Measure resistance between terminal "2" of incar temp. sensor and terminal "22" of A/C Control Unit. 


Specification : Approx. 0 Q 


= = 

mr | | 
HAE [6l5|4/s}2|1) 
Motor(-) 


1 
2. Sensor ground 

3. Humidity sensor signal 
4 

5 


T = T In-car sensor temp. signal 
ojoje]? 6|5|4/ 3] | Sensor power (5V} 

421 | * | * [18/17 16/15 |14]13] 12 | cet) 
Ee 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection " procedure. 


EA = = | 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check incar temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect incar sensor. 


(3) Measure resistance between terminal "4" and "2" of incar sensor. 


Specification : Refer the specifications in fig 3. 


1. Motor(-) 

2. Sensor ground 

3. Humidity sensor signal 

4. In-car sensor temp. signal 
5. Sensor power (5V) 

6. Motor(+) 
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Resistance 540 
(ko) 
450 


-30 -15 0 15 25 35 50 60 


Fig. 3 | Teamperature(’c) 


Fig 3) Specifications : Resistance value of incar temp. sensor as a function of temperature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits + 3%) 


YES 
Go to "Check A/C Control Unit" procedure. 


| NO = = = 


Substitute with a known-good incar sensor and check for proper operation. 
If the problem is corrected, replace incar sensor and then go to "Verification of Vehicle Repair" procedure. 


2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect incar sensor. 


(3) Measure Voltage between terminal "7" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


wo- ee | 
41 10/9) 8|7|6 5|4 JAE 
r 1 [ 22 21 x [18/17 16|15| 14/13] 12 


11 110 [9] 38] | 
22 | 21 | * | */18/17/16/15 |14|13] 12 
` ii U 


wu 


7. Incar sensor temp. signal 


(4) Is the measured voltage within specifications? 


YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 
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COMPONENT INSPECTION 
1. Check incar temp. sensor. 
(1) Ignition "OFF" 
(2) Disconnect incar sensor. 


(3) Measure resistance between terminal "4" and "2" of incar sensor. 


Specification : Refer the specifications in fig 3. 


1. Motor{-) 

2. Sensor ground 

3. Humidity sensor signal 

4. In-car sensor temp. signal 
5. Sensor power (5V) 

6. Motor(+) 


Resistance 
(k) 


-30 -15 0 15 25 35 50 60 


Fig. 3 | Tamperature(’c) 


Fig 3) Specifications : Resistance value of incar temp. sensor as a function of temperature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits + 3%) 
YES 
Go to "Check A/C Control Unit" procedure. 


NO ë ë = 


Substitute with a known-good incar sensor and check for proper operation. 
If the problem is corrected, replace incar sensor and then go to "Verification of Vehicle Repair" procedure. 
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2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect incar sensor. 


(3) Measure Voltage between terminal "7" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


| l | 


41 10[9/8]7] 6/5] 4] 3]2/ 1 
22 21 x x» 18l17|16[15 14/13) 12 


4/1019] 8Pele6l5]4]) 3/2/14 
22 |21 x| xhel lels (14 13] 12 
l L A Miia ty 7. Incar sensor temp. signal 
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(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
NO M 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 
1. Check incar temp. sensor. 

(1) Ignition "OFF" 

(2) Disconnect incar sensor. 


(3) Measure resistance between terminal "4" and "2" of incar sensor. 


Specification : Refer the specifications in fig 3. 


1. Motor(-) 

2. Sensor ground 

3. Humidity sensor signal 

4. In-car sensor temp. signal 
5. Sensor power (5V) 

6. Motor(+) 
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Resistance 540 
(ko) 
450 


-30 -15 0 15 25 35 50 60 


Fig. 3 | Teamperature(’c) 


Fig 3) Specifications : Resistance value of incar temp. sensor as a function of temperature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits + 3%) 


YES 
Go to "Check A/C Control Unit" procedure. 


| NO = = = 


Substitute with a known-good incar sensor and check for proper operation. 
If the problem is corrected, replace incar sensor and then go to "Verification of Vehicle Repair" procedure. 


2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect incar sensor. 


(3) Measure Voltage between terminal "7" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


wo- ee | 
41 10/9) 8|7|6 5|4 JAE 
r 1 [ 22 21 x [18/17 16|15| 14/13] 12 


11 110 [9] 38] | 
22 | 21 | * | */18/17/16/15 |14|13] 12 
` ii U 


wu 


7. Incar sensor temp. signal 


(4) Is the measured voltage within specifications? 


YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 
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VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO ne 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO ç = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


| NO = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1237 


COMPONENT LOCATION 


_— Ambient Temp. Sensor 


COMPONENT LOCATION 
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Lex _~— Ambient Temp. Sensor 


COMPONENT LOCATION 


__-~ Ambient Temp. Sensor 


J j ] pai 
ri a e 
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GENERAL DESCRIPTION 

The ambient temperature senor located at the center stay of the condenser, detects ambient air temperature. It is a 
negative type thermistor whose resistance is inversely proportional to temperature. Its output is used for discharge 
temperature sensor, sensor fail-safe, temperature regulation door lock, blower motor level control, mix mode control 
and in-car humidity control. 

GENERAL DESCRIPTION 

The ambient temperature senor located at the center stay of the condenser, detects ambient air temperature. It is a 
negative type thermistor whose resistance is inversely proportional to temperature. Its output is used for discharge 
temperature sensor, sensor fail-safe, temperature regulation door lock, blower motor level control, mix mode control 
and in-car humidity control. 

GENERAL DESCRIPTION 

The ambient temperature senor located at the center stay of the condenser, detects ambient air temperature. It is a 
negative type thermistor whose resistance is inversely proportional to temperature. Its output is used for discharge 
temperature sensor, sensor fail-safe, temperature regulation door lock, blower motor level control, mix mode control 
and in-car humidity control. 


DTC DESCRIPTION 


The A/C controller sets DTC B1237 if there is a short circuit in ambient temp. sensor signal harness or the measured 
resistance value of sensor is less than threshold value(about 7.48kQ) 
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DTC DESCRIPTION 
The A/C controller sets DTC B1237 if there is a short circuit in ambient temp. sensor signal harness or the measured 
resistance value of sensor is less than threshold value(about 7.48kQ) 
DTC DESCRIPTION 


The A/C controller sets DTC B1237 if there is a short circuit in ambient temp. sensor signal harness or the measured 
resistance value of sensor is less than threshold value(about 7.48kQ) 


DTC DETECTING CONDITION 


Threshold value | * <7.48kQ = Faulty ambient ep. 
Sensor 
FAIL SAFE e Control with the value of 20°C(68°F) 


DTC DETECTING CONDITION 


Threshold value | * <7.48kQ a Halllty ainbicnt temp: 
Sensor 
FAIL SAFE e Control with the value of 20°C(68°F) 


DTC DETECTING CONDITION 


Threshold value | * <7.48kQ * Faulty ambient temp. 


Sensor 
FAIL SAFE e Control with the value of 20°C(68°F) 


MONITOR SCANTOOL DATA 


1. Connect scantool to data link connector(DLC). 
2. Engine "ON" 
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3. Monitor the "AMBIENT TEMP. SENSOR" Parameter on the Scantool. 
Parameter of "AMBIENT TEMP. SENSOR" will be fixed at 20°C, if there is any fault in AMBIENT TEMP. 
SENSOR. 


1.2 CURRENT DATA f 1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP. SNSR 17.0 °C R B1237 AMBIENT TEMP. SNSR LOW 
IN-CAR TEMP. SENSOR 12.0 °C 
AMBIENT AIR TEMP. SNS 
EVAPORATIVE SENSOR 13.0 "C 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO. (DR.} 91.75 % 
DIRECTION POTENIO, DR. 90,18 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC: 1 ITEMS 


Fig 1: The current data in abnormal state. 
Fig2: DTC B1237. 


4. Are the DTC B1237 present and is parameter of "AMBIENT TEMP. SENSOR" fixed? 


YES 
Go to "Inspection" procedure. 


EA ë = ë 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


MONITOR SCANTOOL DATA 


1. Connect scantool to data link connector(DLC). 
2. Engine "ON" 
3. Monitor the "AMBIENT TEMP. SENSOR" Parameter on the Scantool. 
Parameter of "AMBIENT TEMP. SENSOR" will be fixed at 20°C, if there is any fault in AMBIENT TEMP. 
SENSOR. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP. SNSR 17.0°C A B1237 AMBIENT TEMP. SNSR LOW 
IN-CAR TEMP. SENSOR 12.0 °C 
AMBIENT AIR TEMP. SNS 
EVAPORATIVE SENSOR 13.0 °C 
DRIVER PHOTO SENSOR 0.00 V 


AIR MIX POPENTIO. (DR.} 91.75 % 
DIRECTION POTENIO, DR. 90,18 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC: 1 ITEMS 


Fig 1: The current data in abnormal state 
Fig 2: DTC B1237. 
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4. Are the DTC B1237 present and is parameter of "AMBIENT TEMP. SENSOR" fixed? 


YES 
Go to "Inspection" procedure. 


EA = = e] 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 


1. Connect scantool to data link connector(DLC). 
2. Engine "ON" 
3. Monitor the "AMBIENT TEMP. SENSOR" Parameter on the Scantool. 
Parameter of "AMBIENT TEMP. SENSOR" will be fixed at 20°C, if there is any fault in AMBIENT TEMP. 
SENSOR. 


1.2 CURRENT DATA i 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP SNSR 17.0°C = B1237 AMBIENT TEMP. SNSR LOW 
IN-CAR TEMP. SENSOR 12.0 °C a 
AMBIENT AIR TEMP. SNS C 
EVAPORATIVE SENSOR 13.0 °C 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO. (DR.} 91.75 % 
DIRECTION POTENIO. DR. 90.18 % 
PASSENGER PHOTO SENSOR 255 
NUMBER OF DTC : 1 ITEMS 


Fig 1 : The current data in abnormal state. 
Fig 2 : DTC B1237. 


4. Are the DTC B1237 present and is parameter of "AMBIENT TEMP. SENSOR" fixed? 


YES 
Go to "Inspection" procedure. 


EA = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA = = | 


Go to "Signal circuit inspection" procedure. 
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SIGNAL CIRCUIT INSPECTION 


1. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect ambient temp. sensor. 


(3) Measure resistance between terminal "1" of ambient temp. sensor and chassis ground. 


Specification : Approx. oQ 


1. Ambient temp. sensor signal(+) 
2. Ambient temp. sensor ground 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection" procedure. 


EA = = 


Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedui 


TERMINAL AND CONNECTOR INSPECTION 

1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA = = = | 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect ambient temp. sensor. 


(3) Measure resistance between terminal "1" of ambient temp. sensor and chassis ground. 


Specification : Approx. oQ 


1. Ambient temp. sensor signal(+) 
2. Ambient temp. sensor ground 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection" procedure. 


EA = = = 


Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedui 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
| NO M 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for short to ground in harness. 


(1) Ignition "OFF" 
(2) Disconnect ambient temp. sensor. 


(3) Measure resistance between terminal "1" of ambient temp. sensor and chassis ground. 


Specification : Approx. oQ 


=H | 
ran L 
AN 4 j 


1. Ambient temp. sensor signal(+) 
2. Ambient temp. sensor ground 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection" procedure. 


EA = = 


Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedui 


COMPONENT INSPECTION 


1. Check Ambient temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect ambient temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of ambient temp. sensor. 


Specification : Refer the specifications in fig 3. 


1. Ambient temp. sensor signal 
2. Ambient temp. sensor ground 
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Resistance E00 
(k) 


Fig. 3 | Temperature("c) 


Fig 3) Spec-fications : Resistance value of ambient temp. senser as a function of temperature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits +3%) 


YES 
Go to "Check A/C Control Unit" procedure. 


| NO = = 


Substitute with a known-good ambient temp. sensor and check for proper operation. 
If the problem is corrected, replace ambient temp. sensor and then go to "Verification of Vehicle Repair" proc 


2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect ambient temp. sensor. 


(3) Measure voltage between terminal "12" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


12. Ambient temp. sensor signal 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
| NO M 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 
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COMPONENT INSPECTION 


1. Check Ambient temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect ambient temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of ambient temp. sensor. 


Specification : Refer the specifications in fig 3. 


1. Ambient temp. sensor signal 
2. Ambient temp. sensor ground 


Resistance E00 
(k2) 


Fig. 3 | Temperature("c) 


Fig 3) Specifications : Resistance value of ambient temp, senser as a function of temperature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits +3%) 
YES 
Go to "Check A/C Control Unit" procedure. 


EA = = = 


Substitute with a known-good ambient temp. sensor and check for proper operation. 
If the problem is corrected, replace ambient temp. sensor and then go to "Verification of Vehicle Repair" proc 
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2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect ambient temp. sensor. 


(3) Measure voltage between terminal "12" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


10 [9/8 | 
22 21 |20|19|18 17 
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12. Ambient temp. sensor signal 


(4) Is the measured voltage within specifications? 


YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 


1. Check Ambient temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect ambient temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of ambient temp. sensor. 


Specification : Refer the specifications in fig 3. 


pains 


JE 


1. Ambient temp. sensor signal 
2. Ambient temp. sensor ground 
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Resistance E00 
(k) 


Fig. 3 | Temperature("c) 


Fig 3) Spec-fications : Resistance value of ambient temp. senser as a function of temperature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits +3%) 


YES 
Go to "Check A/C Control Unit" procedure. 


| NO = = 


Substitute with a known-good ambient temp. sensor and check for proper operation. 
If the problem is corrected, replace ambient temp. sensor and then go to "Verification of Vehicle Repair" proc 


2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect ambient temp. sensor. 


(3) Measure voltage between terminal "12" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


12. Ambient temp. sensor signal 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
| NO M 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 
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VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO ne 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO ç = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


| NO = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1238 


COMPONENT LOCATION 


_— Ambient Temp. Sensor 


COMPONENT LOCATION 
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Lex _~— Ambient Temp. Sensor 


COMPONENT LOCATION 


__-~ Ambient Temp. Sensor 
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GENERAL DESCRIPTION 

The ambient temperature senor located at the center stay of the condenser, detects ambient air temperature. It is a 
negative type thermistor whose resistance is inversely proportional to temperature. Its output is used for discharge 
temperature sensor, sensor fail-safe, temperature regulation door lock, blower motor level control, mix mode control 
and in-car humidity control. 

GENERAL DESCRIPTION 

The ambient temperature senor located at the center stay of the condenser, detects ambient air temperature. It is a 
negative type thermistor whose resistance is inversely proportional to temperature. Its output is used for discharge 
temperature sensor, sensor fail-safe, temperature regulation door lock, blower motor level control, mix mode control 
and in-car humidity control. 

GENERAL DESCRIPTION 

The ambient temperature senor located at the center stay of the condenser, detects ambient air temperature. It is a 
negative type thermistor whose resistance is inversely proportional to temperature. Its output is used for discharge 
temperature sensor, sensor fail-safe, temperature regulation door lock, blower motor level control, mix mode control 
and in-car humidity control. 


DTC DESCRIPTION 


The A/C controller sets DTC B1238 if there is an open circuit in ambient temp. sensor signal harness or the 
measured resistance value of sensor is more than threshold value(about 527kQ) 
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DTC DESCRIPTION 
The A/C controller sets DTC B1238 if there is an open circuit in ambient temp. sensor signal harness or the 
measured resistance value of sensor is more than threshold value(about 527kQ) 
DTC DESCRIPTION 
The A/C controller sets DTC B1238 if there is an open circuit in ambient temp. sensor signal harness or the 
measured resistance value of sensor is more than threshold value(about 527kQ) 


DTC DETECTING CONDITION 


Threshold value © > 527kQ * Faulty ambient temp. 
Sensor 


+ Faulty A/C control unit 
FAIL SAFE e Control with the value of 20°C(67°F) 


DTC DETECTING CONDITION 


Threshold value © > 527kQ ° Faulty ambient temp. 
Sensor 


FAIL SAFE e Control with the value of 20°C(67°F) 


DTC DETECTING CONDITION 


Threshold value © > 527kQ ° Faulty ambient temp. 


Sensor 


FAIL SAFE e Control with the value of 20°C(67°F) 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 


Page 199 of 389 


3. Monitor the "AMBIENT TEMP. SENSOR" Parameter on the Scantool. 
Parameter of "AMBIENT TEMP. SENSOR" will be fixed at 20°C(67°F), if there is any fault in AMBIENT 


TEMP. SENSOR. 


1.2 CURRENT DATA 


1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP. SNSR 17.0” 
IN-CAR TEMP. SENSOR 

AMBIENT AIR TEMP. SNS 
EVAPORATIVE SENSOR 

DRIVER PHOTO SENSOR 

AIR MIX POPENTIO. (DR.) 

DIRECTION POTENIC. DR. 90.18 % 
PASSENGER PHOTO SENSOR 255 


B1238 AMBIENT TEMP. SNSR HIGH 


NUMBER OF DTC: 1 ITEMS 


FIX | SCRNI |FULL] |PART| | 


Fig 1: The current data in abnormal state. 
Fig2: DTC B1238. 


4. Are the DTC B1238 present and is parameter of "AMBIENT TEMP. SENSOR" fixed? 


YES 
Go to "Inspection" procedure. 


EA ë = ë 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 


of Vehicle Repair" procedure. 
MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 


3. Monitor the "AMBIENT TEMP. SENSOR" Parameter on the Scantool. 
Parameter of "AMBIENT TEMP. SENSOR" will be fixed at 20°C(67°F), if there is any fault in AMBIENT 


TEMP. SENSOR. 


1.2 CURRENT DATA 


1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP. SNSR 17.0 °C 
IN-CAR TEMP SENSOR 

AMBIENT AIR TEMP. SNS 
EVAPORATIVE SENSOR 

DRIVER PHOTO SENSOR 

AIR MIX POPENTIO. (DR.) 91.75 % 
DIRECTION POTENIO. DR. 90.1 
PASSENGER PHOTO SENSOR 255 


B1238 AMBIENT TEMP. SNSR HIGH 


FIX | SCFN] [FULL] [PART] | 


Fig 1: The current data in abnormal state. 
Fig 2 : DTC B1238. 


NUMBER OF DTC : 1 ITEMS 
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4. Are the DTC B1238 present and is parameter of "AMBIENT TEMP. SENSOR" fixed? 


YES 
Go to "Inspection" procedure. 


EA = = e] 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "AMBIENT TEMP. SENSOR" Parameter on the Scantool. 
Parameter of "AMBIENT TEMP. SENSOR" will be fixed at 20°C(67°F), if there is any fault in AMBIENT 
TEMP. SENSOR. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP.SNSR_ 17.0°C |“ B1238 AMBIENT TEMP. SNSR HIGH 
IN-CAR TEMP. SENSOR 1200 |E 
AMBIENT AIR TEMP. SNS C 
EVAPORATIVE SENSOR 13.0 °C 
DRIVER PHOTO SENSOR  0.00V 
AIR MIX POPENTIO. (DR.) 91.75% 
DIRECTION POTENIO,DR. 90.18 % 
PASSENGER PHOTO SENSOR 255 
NUMBER OF DTC : 1 ITEMS 


| FIX | SCRN| FULL] [PART] GRPH| [HELP] PART| [ERAS [HELP 


Fig 1: The current daia in abnormal state. 
Fig2: DTC B1238 


4. Are the DTC B1238 present and is parameter of "AMBIENT TEMP. SENSOR" fixed? 


YES 
Go to "Inspection" procedure. 


EA = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA = = | 


Go to "Signal circuit inspection" procedure. 
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SIGNAL CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect ambient temp. sensor. 


(3) Measure resistance between terminal "1" of ambient temp. sensor and terminal "12" of A/C Control Unit. 


Specification : Approx. 0 Q 


1. Ambient temp. sensor signal(+) 
2. Ambient temp, sensor ground 


Er] l 


[s|7]6|s/4] 32] 1 
118/17 nelis hafa 


1018 


(4) Is the measured resistance within specifications? 
YES 
Go to "Ground circuit Inspection " procedure. 


EA = = = 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


GROUND CIRCUIT INSPECTION 


1. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect ambient temp. sensor. 


(3) Measure resistance between terminal "2" of ambient temp. sensor and terminal "22" of A/C contr unit. 


Specification : Approx. 0 Q 


D 


, 1. Ambient temp. sensor signal(+) 
Or | [l 2. Ambient temp. sensor ground 


10 JOUE 5/4 3 er 
EJEN RADE 15 14/13/12 


16 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Component Inspection " procedure. 


EA = = 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
NO M 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for open in harness. 
(1) Ignition "OFF" 
(2) Disconnect ambient temp. sensor. 


(3) Measure resistance between terminal "1" of ambient temp. sensor and terminal "12" of A/C Control Unit. 


Specification : Approx. 0 Q 


1, Ambien! temp. sensor signal(+) 
2. Ambient temp, sensor ground 


l Tor 
10] 8]817 anl 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Ground circuit Inspection " procedure. 


EA = o = i 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


GROUND CIRCUIT INSPECTION 
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1. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect ambient temp. sensor. 


(3) Measure resistance between terminal "2" of ambient temp. sensor and terminal "22" of A/C contr unit. 


Specification : Approx. 0 Q 


1. Ambient temp. sensor signal(+) 
2. Ambient temp. sensor ground 


(4) Is the measured resistance within specifications? 


YES 
Go to "Component Inspection " procedure. 


EA = = | 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for open in harness. 


(1) Ignition "OFF" 
(2) Disconnect ambient temp. sensor. 


(3) Measure resistance between terminal "1" of ambient temp. sensor and terminal "12" of A/C Control Unit. 


Specification : Approx. 0 Q 


1. Ambient temp. sensor signal(+) 
2. Ambient temp, sensor ground 


| TR) l 
14 |10 [9] 8/7 /6/5/4/ 3/2] 1 
|22 |21 | «| * /18/17/76/15|14]13) 92 


(4) Is the measured resistance within specifications? 
YES 
Go to "Ground circuit Inspection " procedure. 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
GROUND CIRCUIT INSPECTION 


1. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect ambient temp. sensor. 


(3) Measure resistance between terminal "2" of ambient temp. sensor and terminal "22" of A/C contr unit. 


Specification : Approx. 0 Q 


= 1. Ambient temp. sensor signal(+) 
Or l [ 2. Ambient temp. sensor ground 
4 3/2/1 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Component Inspection " procedure. 


| NO = = 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check Ambient temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect ambient temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of ambient temp. sensor. 


Specification : Refer the specifications in fig 3. 


1. Ambient temp. sensor signal 
2. Ambient temp. sensor ground 


Resistance E00 
(k2) 


-30 -15 0 15 25 35 50 60 


Fig. 3 | Temperature("c) 


Fig 3) Specfications : Hasistance value of ambient temp. sensor as a function of temperature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits +3%) 
YES 
Go to "Check A/C Control Unit" procedure. 


EA = = SS 


Substitute with a known-good ambient temp. sensor and check for proper operation. 
If the problem is corrected, replace ambient temp. sensor and then go to "Verification of Vehicle Repair" proc 
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2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect ambient temp. sensor. 


(3) Measure voltage between terminal "12" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 
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12. Ambient temp. sensor signal 


(4) Is the measured voltage within specifications? 


YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 


1. Check Ambient temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect ambient temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of ambient temp. sensor. 


Specification : Refer the specifications in fig 3. 


pains 


JE 


1. Ambient temp. sensor signal 
2. Ambient temp. sensor ground 
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Resistance E00 
(k) 


Fig. 3 | Temperature("c) 


Fig 3) Spec-fications : Resistance value of ambient temp. senser as a function of temperature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits +3%) 


YES 
Go to "Check A/C Control Unit" procedure. 


| NO = = 


Substitute with a known-good ambient temp. sensor and check for proper operation. 
If the problem is corrected, replace ambient temp. sensor and then go to "Verification of Vehicle Repair" proc 


2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect ambient temp. sensor. 


(3) Measure voltage between terminal "12" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


12. Ambient temp. sensor signal 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
| NO M 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 
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COMPONENT INSPECTION 


1. Check Ambient temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect ambient temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of ambient temp. sensor. 


Specification : Refer the specifications in fig 3. 


1. Ambient temp. sensor signal 
2. Ambient temp. sensor ground 


Resistance E00 
(k2) 


Fig. 3 | Temperature("c) 


Fig 3) Specifications : Resistance value of ambient temp, senser as a function of temperature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits +3%) 
YES 
Go to "Check A/C Control Unit" procedure. 


EA = = = 


Substitute with a known-good ambient temp. sensor and check for proper operation. 
If the problem is corrected, replace ambient temp. sensor and then go to "Verification of Vehicle Repair" proc 
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2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect ambient temp. sensor. 


(3) Measure voltage between terminal "12" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


= = 


[i foL ofa[7[s[5 4/32] 1 | [n hoes] [s 5[4[3[2|1| 
[22 [21 | 2of19|18/17/16 15 14|13)12 |22 [21 [20/19 |18] 17/16 |15|14| [13] 12 | 
12. Ambient temp. sensor signal 
= 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
NO M 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
EA = = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO = i 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
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2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


| NO = = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1241 


COMPONENT LOCATION 


Evaporator Temp. Sensor 


COMPONENT LOCATION 


| 
i Evaporator Temp. Sensor 


COMPONENT LOCATION 
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ft Be Evaporator Temp. Sensor 


GENERAL DESCRIPTION 


The Evaporator temperature sensor located on heater unit, detects the core temperature and interrupts compressor 
relay power, in order to prevent evaporator freezing by excessive cooling. It is a negative type thermistor whose 
resistance is inversely proportional to temperature. 

GENERAL DESCRIPTION 


The Evaporator temperature sensor located on heater unit, detects the core temperature and interrupts compressor 
relay power, in order to prevent evaporator freezing by excessive cooling. It is a negative type thermistor whose 
resistance is inversely proportional to temperature. 

GENERAL DESCRIPTION 


The Evaporator temperature sensor located on heater unit, detects the core temperature and interrupts compressor 
relay power, in order to prevent evaporator freezing by excessive cooling. It is a negative type thermistor whose 
resistance is inversely proportional to temperature. 


DTC DESCRIPTION 

The A/C controller sets DTC B1241 if there is a short circuit in evaporator temp. sensor signal harness or the 
measured resistance value of sensor is less than threshold value(about 0.9kQ) 

DTC DESCRIPTION 

The A/C controller sets DTC B1241 if there is a short circuit in evaporator temp. sensor signal harness or the 
measured resistance value of sensor is less than threshold value(about 0.9kQ) 

DTC DESCRIPTION 

The A/C controller sets DTC B1241 if there is a short circuit in evaporator temp. sensor signal harness or the 
measured resistance value of sensor is less than threshold value(about 0.9kQ) 


DTC DETECTING CONDITION 


Item Detecting Condition 
Threshold value | +< 0.9KQ aa alliy Evaporator terip; 


Sensor 


FAIL SAFE e Control with the value of -2°C(28.4°F) 


DTC DETECTING CONDITION 
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Item Detecting Condition 


<< 0.9KQ e Faulty Evaporator temp. 
Sensor 
Detecting time + Faulty A/C control unit 


FAIL SAFE e Control with the value of -2°C(28.4°F) 


DTC DETECTING CONDITION 


Detecting Condition 
<< 0.9KQ e Faulty Evaporator temp. 
Sensor 


FAIL SAFE e Control with the value of -2°C(28.4°F) 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "EVAPORATIVE SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA = ___1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP. SNSR B1241 EVAP. SENSOR - LOW INPUT 
IN-CAR TEMP, SENSOR 

AMBIENT AIR TEMP. SNS 
EVAPORATIVE SENSOR 

DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO. (DR) 91.75 % 
DIRECTION POTENIO. DR, 90.18 % 


PASSENGER PHOTO SENSOR 255 
NUMBER OF DTC : 1 ITEMS 


Fig 1: The current data in abnormal state. 
Fig? : DTC B1241. 
4. Are the DTC B1241 present and is parameter of "EVAPORATIVE SENSOR" fixed? 
Parameter of "EVAPORATIVE SENSOR" will be fixed at -2°C(28.4°F), if there is any fault in 
EVAPORATIVE SENSOR. 


YES 
Go to "Inspection" procedure. 


EA o = y 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 
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MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "EVAPORATIVE SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP. SNSR B1241 EVAP. SENSOR - LOW INPUT 
IN-CAR TEMP. SENSCR 

AMBIENT AIR TEMP. SNS 
EVAPORATIVE SENSOR 

DRIVER PHOTO SENSOR 0,00 V 
AIR MIX POPENTID. (DR) 91.75 % 
DIRECTION POTENIC. DR, 90.18 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC : 1 TEMS 


FIX | SCRAN| FULL] |FART| GRPH 


Fig 1: The current data in abnorma! state. 
Fig 2 : DTC B1241. 
4. Are the DTC B1241 present and is parameter of "EVAPORATIVE SENSOR" fixed? 
Parameter of "EVAPORATIVE SENSOR" will be fixed at -2°C(28.4°F), if there is any fault in 
EVAPORATIVE SENSOR. 
YES 
Go to "Inspection" procedure. 


EA = = e] 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to Data Link Connector(DLC). 

2. Engine "ON" 
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3. Monitor the "EVAPORATIVE SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA f l 1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP. SNSR 13.0 °C 
IN-CAR TEMP. SENSCR 12.0 °C 
AMBIENT AIR TEMP. SNS 12.0 °C q 


EVAPORATIVE SENSOR -2.0 °C 


DRIVER PHOTO SENSOR 0.00 V 


B1241 EVAP. SENSOR - LOW INPUT 


AIR MIX POPENTIO. (DR) 91.75 % 
DIRECTION POTENIO. DR. 90.18 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC : 1 ITEMS 


Yy 


| FIX | SCRNI FULL] [FART] GRPH |HELP] PART] 


Fig 1: The current data in abnormal state. 
Fig2: DTC B1241. 


4. Are the DTC B1241 present and is parameter of "EVAPORATIVE SENSOR" fixed? 
Parameter of "EVAPORATIVE SENSOR" will be fixed at -2°C(28.4°F), if there is any fault in 
EVAPORATIVE SENSOR. 
YES 
Go to "Inspection" procedure. 


EA = = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
NO M 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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— 


. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect evaporator temp. sensor. 


(3) Measure resistance between terminal "1" of evaporator temp. sensor and chassis ground. 


Specification : Approx. oQ 


1. Evaporator temp. sensor signal 
2. Evaporator temp. sensor ground 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection" procedure. 


EA = = | 


Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedui 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
=x —Cti(<i‘:; DC 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for short to ground in harness. 
(1) Ignition "OFF" 
(2) Disconnect evaporator temp. sensor. 


(3) Measure resistance between terminal "1" of evaporator temp. sensor and chassis ground. 


Specification : Approx. oQ 


1. Evaporator temp. sensor signal 
2. Evaporator temp. sensor ground 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Component Inspection" procedure. 


EA = = |] 


Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedui 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
| NO M 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for short to ground in harness. 
(1) Ignition "OFF" 
(2) Disconnect evaporator temp. sensor. 


(3) Measure resistance between terminal "1" of evaporator temp. sensor and chassis ground. 


Specification : Approx. oQ 


1. Evaporator temp- sensor signal 
2. Evaporator temp. sensor ground 


(4) Is the measured resistance within specifications? 


YES 
Go to "Component Inspection" procedure. 


EA = = = 


Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedui 


COMPONENT INSPECTION 
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— 


. Check evaporator temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect evaporator temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of evaporator temp. sensor. 


Specification : Refer the specifications in fig 3. 


1. Evaporator temp. sensor signal 
2. Evaporator temp. sensor ground 


Rasistance 16 
(ko } 136 

12 

B 

4 

0 


-10 Q 5 19 15 30 40 50 


Temperature{’c) 


Fig 3) Specfications : Resistance value of evaporator temp. sensor as a function of temperature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits +3%) 
YES 
Go to "Check A/C Control Unit" procedure. 


EA O = y 


Substitute with a known-good evaporator temp. sensor and check for proper operation. 


If the problem is corrected, replace evaporator temp. sensor and then go to "Verification of Vehicle Repair" 
procedure. 
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2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect evaporator temp. sensor. 


(3) Measure voltage between terminal "4" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


[i] 


[11 ho g[e[7]6]5 ABE 1 
| 22 | 21 |zol19 [18/17 |16/15|14|13] 12 
U 


i 
U 
4. Evaporator temp. sensor signal 


upos 
22 | 21 |20 
U 


B 
19 


18|17|16|15|14 


13] 12 


(4) Is the measured voltage within specifications? 


YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO ae 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 


1. Check evaporator temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect evaporator temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of evaporator temp. sensor. 


Specification : Refer the specifications in fig 3. 


1. Evaporator temp. sensor signal 
2. Evaporator temp. sensor ground 
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Resistance 16 
(kE) 


-10 0 5 19 15 30 40 50 


Tamper ature("c) 


Fig 3) Spec:fications : Resistance value of evaporator temp. sensor as a function of temperature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits +3%) 


YES 
Go to "Check A/C Control Unit" procedure. 


| NO = = 


Substitute with a known-good evaporator temp. sensor and check for proper operation. 
If the problem is corrected, replace evaporator temp. sensor and then go to "Verification of Vehicle Repair" 
procedure. 


2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect evaporator temp. sensor. 


(3) Measure voltage between terminal "4" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


= 
fn |10 [9] 8|7]6|5 IBE 1 
[22 |21 l20h9 e17 16[15|14|13] 12 


4. Evaporator temp. sensor signal 


Ch 
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(4) Is the measured voltage within specifications? 
YES 

Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 

Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 

(NO D 

Substitute with a known-good A/C Control Unit and check for proper operation. 

If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 


1 


. Check evaporator temp. sensor. 


(1) Ignition "OFF" 
(2) Disconnect evaporator temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of evaporator temp. sensor. 


Specification : Refer the specifications in fig 3. 


1. Evaporator temp. sensor signal 
2. Evaporator temp. sensor ground 


Rasistance 16 


KO) 13.6 


-10 Q 5 19 15 30 40 50 


Temper ature(‘c) 


Fig 3) Specstications : Resistance value of evaporator temp, sensor as a function of ter perature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits +3%) 
YES 
Go to "Check A/C Control Unit" procedure. 


| NO = = |] 


Substitute with a known-good evaporator temp. sensor and check for proper operation. 
If the problem is corrected, replace evaporator temp. sensor and then go to "Verification of Vehicle Repair" 
procedure. 
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2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect evaporator temp. sensor. 


(3) Measure voltage between terminal "4" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


| oe a 
l11 /10 | 9| 8| 7 6/5 
TFA PFS) t + t- 

[22 |21 |20]19/18 17/16 


| 
nong 
15|14/13] 12 


11 wot ete 


22 | 21 |20|19 
I 


18171615114 132/12 4. Evaporator temp. sensor signal 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
NO M 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO = = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO ee 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
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2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


| NO = = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1242 


COMPONENT LOCATION 


Evaporator Temp. Sensor 


COMPONENT LOCATION 


| 
i Evaporator Temp. Sensor 


COMPONENT LOCATION 


Page 223 of 389 


ft Be Evaporator Temp. Sensor 


GENERAL DESCRIPTION 


The Evaporator temperature sensor located on heater unit, detects the core temperature and interrupts compressor 
relay power, in order to prevent evaporator freezing by excessive cooling. It is a negative type thermistor whose 
resistance is inversely proportional to temperature. 

GENERAL DESCRIPTION 


The Evaporator temperature sensor located on heater unit, detects the core temperature and interrupts compressor 
relay power, in order to prevent evaporator freezing by excessive cooling. It is a negative type thermistor whose 
resistance is inversely proportional to temperature. 

GENERAL DESCRIPTION 


The Evaporator temperature sensor located on heater unit, detects the core temperature and interrupts compressor 
relay power, in order to prevent evaporator freezing by excessive cooling. It is a negative type thermistor whose 
resistance is inversely proportional to temperature. 


DTC DESCRIPTION 

The A/C controller sets DTC B1242 if there is an open circuit in evaporator temp. sensor signal harness or the 
measured resistance value of sensor is more than threshold value(about 13.6kQ) 

DTC DESCRIPTION 

The A/C controller sets DTC B1242 if there is an open circuit in evaporator temp. sensor signal harness or the 
measured resistance value of sensor is more than threshold value(about 13.6kQ) 

DTC DESCRIPTION 

The A/C controller sets DTC B1242 if there is an open circuit in evaporator temp. sensor signal harness or the 
measured resistance value of sensor is more than threshold value(about 13.6kQ) 


DTC DETECTING CONDITION 


Item Detecting Condition 
Threshold value | * > 13.6kQ e Tauli Evaporator tetp; 


Sensor 


FAIL SAFE e Control with the value of -2°C(28.4°F) 


DTC DETECTING CONDITION 
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Item Detecting Condition 


© > 13.6kQ e Faulty Evaporator temp. 
Sensor 
Detecting time + Faulty A/C control unit 


FAIL SAFE e Control with the value of -2°C(28.4°F) 


DTC DETECTING CONDITION 


Item Detecting Condition 
© > 13.6kQ e Faulty Evaporator temp. 
Sensor 


FAIL SAFE e Control with the value of -2°C(28.4°F) 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "EVAPORATIVE SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA ES 1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP SNSR B1242 EVAP. SENSOR - HIGH INPUT 
IN-CAR TEMP, SENSOR 

AMBIENT AIR TEMP. SNS 
EVAPORATIVE SENSOR 

DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIDO. (DR.) 91.75 % 
DIRECTION POTENIO. DR. 90.18 % 


PASSENGER PHOTO SENSOR 255 
NUMBER OF DTC: 1 ITEMS 


Fig 1: The current data in abnormal state. 
Fig? : DTC B1242. 
4. Are the DTC B1242 present and is parameter of "EVAPORATIVE SENSOR" fixed? 
Parameter of "EVAPORATIVE SENSOR" will be fixed at -2°C(28.4°F), if there is any fault in 
EVAPORATIVE SENSOR. 


YES 
Go to "Inspection" procedure. 


EA o = y 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 
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MONITOR SCANTOOL DATA 

1. Connect scantool to Data Link Connector(DLC). 

2. Engine "ON" 

3. Monitor the "EVAPORATIVE SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA i 1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WAI ER [EMP.SNSK_ 13.0 ` B1242 EVAP. SENSOR - HIGH INPUT 
IN-CAR TEMP. SENSCR 12.0 
AMBIENT AIR TEMP. SNS 12.0 ° 
EVAPORATIVE SENSOR 

DRIVER PHOTO SENSOR 0,00 V 
AIR MIX POPENTID. (DR.) 91.75 % 
DIRECTION POTENIC. DR. 90.18 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC: 1 ITEMS 


FIX | ISCRN) FULL] [PART] GRPH [PART] [ERAS 


Fig 1: The current data in abnorma! state. 
Fig 2 : DTC B1242. 
4. Are the DTC B1242 present and is parameter of "EVAPORATIVE SENSOR" fixed? 
Parameter of "EVAPORATIVE SENSOR" will be fixed at -2°C(28.4°F), if there is any fault in 
EVAPORATIVE SENSOR. 
YES 
Go to "Inspection" procedure. 
| NO ç i 
Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 
MONITOR SCANTOOL DATA 
1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
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3. Monitor the "EVAPORATIVE SENSOR" Parameter on the Scantool. 


1.2 CURRENT DATA E 11 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP. SNSR 13.0 °C 
IN-CAR TEMP. SENSCR 12.0 °C 
AMBIENT AIR TEMP. SNS 12.0 °C | i 


EVAPORATIVE SENSOR -2.0 °C 


DRIVER PHOTO SENSOR 0.00 V 


B1242 EVAP. SENSOR - HIGH INPUT 


AIR MIX POPENTIO. {(DR.) 91.75 % 
DIRECTION POTENIO. DR. 90.18 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DIC: 1EMS 


| FIX | SCRN| FULL] FART] GRAPH 


Fig 1: The current data in abnormal state. 
Fig 2: DTC B1242. 


4. Are the DTC B1242 present and is parameter of "EVAPORATIVE SENSOR" fixed? 
Parameter of "EVAPORATIVE SENSOR" will be fixed at -2°C(28.4°F), if there is any fault in 
EVAPORATIVE SENSOR. 
YES 
Go to "Inspection" procedure. 


EA = = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


HELP 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
NO M 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for open in harness. 


(1) Ignition "OFF" 
(2) Disconnect evaporator temp. sensor. 


(3) Measure resistance between terminal "1" of evaporator temp. sensor and terminal "4" of A/C Control Unit. 


Specification : Approx. 0 Q 


1. Evaporator temp. sensor signal 
2. Evaporator temp. sensor ground 


(4) Is the measured resistance within specifications? 
YES 
Go to "Ground circuit Inspection " procedure. 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
GROUND CIRCUIT INSPECTION 


1. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect evaporator temp. sensor. 


(3) Measure resistance between terminal "2" of evaporator temp. sensor and terminal "22" A/C control unit. 


Specification : Approx. 0 Q 


1. Evaporator temp. sersor signal 
| 2. Evaporator temp. sensor ground 


3l2 1 
14/1312 | 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Component Inspection " procedure. 


EA = = = 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA = = | 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect evaporator temp. sensor. 


(3) Measure resistance between terminal "1" of evaporator temp. sensor and terminal "4" of A/C Control Unit. 


Specification : Approx. 0 Q 


att 


ely 


| t. Evaporator temp. sensor signal 
aE si 7l6ls5 le 3] 211 2. Evaporator temp. sensor ground 
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21 |20 19 18/17 


16|15|14|13) 12 


(4) Is the measured resistance within specifications? 


YES 
Go to "Ground circuit Inspection " procedure. 


EA 4 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


GROUND CIRCUIT INSPECTION 
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1. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect evaporator temp. sensor. 


(3) Measure resistance between terminal "2" of evaporator temp. sensor and terminal "22" A/C control unit. 


Specification : Approx. 0 Q 


1. Evaporator temp. sersor signal 
2. Evaporator temp. sensor ground 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection " procedure. 


EA = = = 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for open in harness. 


(1) Ignition "OFF" 
(2) Disconnect evaporator temp. sensor. 


(3) Measure resistance between terminal "1" of evaporator temp. sensor and terminal "4" of A/C Control Unit. 


Specification : Approx. 0 Q 


1. Evaporator temp. sensor signal 
2. Evaporator temp. sensor ground 


(4) Is the measured resistance within specifications? 
YES 
Go to "Ground circuit Inspection " procedure. 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
GROUND CIRCUIT INSPECTION 


1. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect evaporator temp. sensor. 


(3) Measure resistance between terminal "2" of evaporator temp. sensor and terminal "22" A/C control unit. 


Specification : Approx. 0 Q 


1. Evaporator temp. sersor signal 
| 2. Evaporator temp. sensor ground 


3l2 1 
14/1312 | 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Component Inspection " procedure. 


EA = = = 


Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check evaporator temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect evaporator temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of evaporator temp. sensor. 


Specification : Refer the specifications in fig 3. 


1. Evaporator temp. sensor signal 
2. Evaporator temp. sensor ground 


Resistance 16 
{ko} 


-10 Q 5 19 15 30 40 50 


Temperature(’c) 


Fig 3) Specfications : Resistance value of evaporator temp. sensor as a function of ter perature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits +3%) 
YES 
Go to "Check A/C Control Unit" procedure. 


EA = = = 


Substitute with a known-good evaporator temp. sensor and check for proper operation. 


If the problem is corrected, replace evaporator temp. sensor and then go to "Verification of Vehicle Repair" 
procedure. 
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2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect evaporator temp. sensor. 


(3) Measure voltage between terminal "4" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


[i] 


[11 ho g[e[7]6]5 ABE 1 
| 22 | 21 |zol19 [18/17 |16/15|14|13] 12 
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4. Evaporator temp. sensor signal 
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18|17|16|15|14 


13] 12 


(4) Is the measured voltage within specifications? 


YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO ae 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 


1. Check evaporator temp. sensor. 
(1) Ignition "OFF" 


(2) Disconnect evaporator temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of evaporator temp. sensor. 


Specification : Refer the specifications in fig 3. 


1. Evaporator temp. sensor signal 
2. Evaporator temp. sensor ground 
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Resistance 16 
(kE) 


-10 0 5 19 15 30 40 50 


Tamper ature("c) 


Fig 3) Spec:fications : Resistance value of evaporator temp. sensor as a function of temperature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits +3%) 


YES 
Go to "Check A/C Control Unit" procedure. 


| NO = = 


Substitute with a known-good evaporator temp. sensor and check for proper operation. 
If the problem is corrected, replace evaporator temp. sensor and then go to "Verification of Vehicle Repair" 
procedure. 


2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect evaporator temp. sensor. 


(3) Measure voltage between terminal "4" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


= 
fn |10 [9] 8|7]6|5 IBE 1 
[22 |21 l20h9 e17 16[15|14|13] 12 


4. Evaporator temp. sensor signal 


Ch 
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(4) Is the measured voltage within specifications? 
YES 

Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 

Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 

(NO D 

Substitute with a known-good A/C Control Unit and check for proper operation. 

If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 


1 


. Check evaporator temp. sensor. 


(1) Ignition "OFF" 
(2) Disconnect evaporator temp. sensor. 


(3) Measure resistance between terminal "1" and "2" of evaporator temp. sensor. 


Specification : Refer the specifications in fig 3. 


1. Evaporator temp. sensor signal 
2. Evaporator temp. sensor ground 


Rasistance 16 


KO) 13.6 


-10 Q 5 19 15 30 40 50 


Temper ature(‘c) 


Fig 3) Specstications : Resistance value of evaporator temp, sensor as a function of ter perature. 


(4) Is the measured resistance within specifications in fig3? (tolerance limits +3%) 
YES 
Go to "Check A/C Control Unit" procedure. 


| NO = = |] 


Substitute with a known-good evaporator temp. sensor and check for proper operation. 
If the problem is corrected, replace evaporator temp. sensor and then go to "Verification of Vehicle Repair" 
procedure. 
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2. Check A/C Control Unit 
(1) Engine "ON" 


(2) Disconnect evaporator temp. sensor. 


(3) Measure voltage between terminal "4" of A/C Control Unit and chassis ground. 


Specification : Approx. 5V 


| oe a 
l11 /10 | 9| 8| 7 6/5 
TFA PFS) t + t- 

[22 |21 |20]19/18 17/16 


| 
nong 
15|14/13] 12 


11 wot ete 


22 | 21 |20|19 
I 


18171615114 132/12 4. Evaporator temp. sensor signal 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
NO M 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO = = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO ee 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
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2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


| NO = = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1245 


COMPONENT LOCATION 
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COMPONENT LOCATION 
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A <—+4. Temperature Control Actuator 


GENERAL DESCRIPTION 


Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 
from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 


GENERAL DESCRIPTION 
Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 


from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 


GENERAL DESCRIPTION 


Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 
from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 


DTC DESCRIPTION 
The A/C controller sets DTC B1245 if there is an open circuit or poor connection in the air mix potentiometer. 
DTC DESCRIPTION 
The A/C controller sets DTC B1245 if there is an open circuit or poor connection in the air mix potentiometer. 
DTC DESCRIPTION 
The A/C controller sets DTC B1245 if there is an open circuit or poor connection in the air mix potentiometer. 


DTC DETECTING CONDITION 


DTC Strategy e Voltage check e Poor connection of connected 


part 


Threshold value °<0.1V 


e Open circuit in harness 
Detecting time + Short circuit in hames 


e If temperature setting 17~24.5°C(63~76°F) fix at * Faulty driver Air Mix 
max. cooling position. potentiometer 

e If temperature setting 25~32°C(77~90°F) fix at 
max. heating position. 


DTC DETECTING CONDITION 
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DTC Strategy e Voltage check e Poor connection of connected 


part 


Threshold value °<0.1V 


e Open circuit in harness 
Detecting time + Short circuit in hames 


° If temperature setting 17~24.5°C(63~76°F) fix at * Faulty driver Air Mix 
max. cooling position. potentiometer 

e If temperature setting 25~32°C(77~90°F) fix at 
max. heating position. 


DTC DETECTING CONDITION 


DTC Strategy e Voltage check e Poor connection of connected 
rt 
e Open circuit in harness 
+ Short circuit in hames 
° If temperature setting 17~24.5°C(63~76°F) fix at * Faulty driver Air Mix 
max. cooling position. potentiometer 
e If temperature setting 25~32°C(77~90°F) fix at 


max. heating position. 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "Driver Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


i 1.2 CURRENT DATA l 4.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP.SNSR 13.0 °C |a B1245 AIR MIX P. - LOW INPUT 

IN-CAR TEMP.SENSOR 12.0 °C 

AMBIENT AIR TEMP.SNS 12.0 °C 

EVAPORATIVE SENSOR 12.5°C |E 

DRIVER PHOTO SENSOR 0.00 V 

DIRECTION POTENIO.DR. 90.18 % 


PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC : 1 ITEMS 


FIX | SCRN| FULL| |PART| GRPHI |HELP 


Fig 1 : The current data in abnorma! state. 
Fig 2 : DTC B1245. 
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4. Are the DTC B1245 present and is parameter of "Driver Air Mix Potentiometer" fixed? 
Parameter of "Driver Air Mix Potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or any 
value below 10%), if there is any fault in Driver Air Mix potentiometer. 


YES 
Go to "Inspection" procedure. 


| NO = = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to Data Link Connector(DLC). 

2. Engine "ON" 

3. Monitor the "Driver Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP.SNSR 13.0 °C à B1245 AIR MIX P. - LOW INPUT 
IN-CAR TEMP. SENSOR 12.0 °C 

| AMBIENT AIR TEMP.SNS 12.0 °C 

‘EVAPORATIVE SENSOR 12.5°C |E 

| DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO. 5.9 % 

| DIRECTION POTENIO.DR. 90.18 % 

PASSENGER PHOTO SENSOR 255 

| NUMBER OF DTC: 1 ITEMS 

| [Y 
FIX | SCRN| FULL] PART 


Fig 1 : The current data in abnorma! state. 
Fig 2 : DTC B1245. 


4. Are the DTC B1245 present and is parameter of "Driver Air Mix Potentiometer" fixed? 
Parameter of "Driver Air Mix Potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or any 
value below 10%), if there is any fault in Driver Air Mix potentiometer. 


YES 
Go to "Inspection" procedure. 


NO ë = ë 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to Data Link Connector(DLC). 

2. Engine "ON" 
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3. Monitor the "Driver Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


1.2 CURRENT DATA 


1.1 DIAGNOSTIC TROUBLE CODES 


| HEATER WATER TEMP.SNSR 
[IN-CAR TEMP.SENSOR 
[AMBIENT AIR TEMP.SNS 
[EVAPORATIVE SENSOR 

| DRIVER PHOTO SENSOR 

AIR MIX POPENTIO. 

| DIRECTION POTENIO.DR. 

| PASSENGER PHOTO SENSOR 


13.0 °C 
12.0 °C 
12.0 °C 
12.5 °C 
0.00 V 
5.9 % 
90.18 % 
265 


B1245 AIR MIX P. - LOW INPUT 


NUMBER OF DTC: 1 ITEMS 


FIX | SCRN| FULL] PART 


Fig 1: The current data in abnorma! state. 
Fig 2 : DTC B1245. 


4. Are the DTC B1245 present and is parameter of "Driver Air Mix Potentiometer" fixed? 
Parameter of "Driver Air Mix Potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or any 
value below 10%), if there is any fault in Driver Air Mix potentiometer. 


YES 
Go to "Inspection" procedure. 


EA °° = €§ 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 


of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 

Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 


or damage. 
3. Has a problem been found? 


YES 


Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA = = | 


Go to "Signal circuit inspection" procedure. 


SIGNAL CIRCUIT INSPECTION 
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1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix potentiometer. 


(3) Measure resistance between terminal "6" of Driver Air Mix Potentiometer and terminal "10" of A/C control un 


Specification : Approx. 0 Q 


. Motor (Cool) 

. Potentiometer ground 

. Potentiometer signal 

. Sensor reterence voltage(+5V) 


L J] 


a 


Iaa Boog 


70|19|18 17 16/15|14| [13] 12 | 


* 

7 

1 

2.- 

3. Motor (Warm) 
4 

5 

6 

7 


(4) Is the measured resistance within specifications? 
YES 
Go to "Check for short to ground in harness" procedure. 


EA = = 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
2. Check for short to ground in harness. 
(1) Ignition "OFF" 
(2) Disconnect Driver Air Mix potentiometer. 


(3) Measure resistance between terminal "6" of Driver Air Mix Potentiometer and chassis ground. 


Specification : Approx. œ Q 


1 

2.- 

3. Motor (Warm) 

4. Motor (Cool) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Sensor reterence voltage(+5V) 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Power circuit Inspection" procedure. 


EA = = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


POWER SUPPLY CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "ON" 


(2) Connect Driver Air Mix Potentiometer. 


(3) Measure resistance between terminal "3" of Driver Air Mix Potentiometer and terminal "1" of A/C control unit 


Specification : 0Q 


{ 

| L d 3. Motor (Warm) 

p PEFS ] 4. Motor (Cool) 
11/10 9 | e|7|6 |> 4 | 3) 2 5. Potentiometer ground 
22 2 2019 18|17 16l15 14/13] 12 


6. Potentiometer signal 
7. Sensor reference voltage(+5V) 


(4) Is the measured voltage within specifications? 
YES 
Go to "Component inspection" procedure. 


NO ë = 


Check for short or open in power harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 


2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 


3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix potentiometer. 


(3) Measure resistance between terminal "6" of Driver Air Mix Potentiometer and terminal "10" of A/C control un 


Specification : Approx. 0 Q 


. Motor (Cool) 

. Potentiometer ground 

. Potentiometer signal 

. Sensor reterence voltage(+5V) 


L J] 


a 


Iaa Boog 


70|19|18 17 16/15|14| [13] 12 | 


* 

7 

1 

2.- 

3. Motor (Warm) 
4 

5 

6 
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(4) Is the measured resistance within specifications? 
YES 
Go to "Check for short to ground in harness" procedure. 


EA = = 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
2. Check for short to ground in harness. 
(1) Ignition "OFF" 
(2) Disconnect Driver Air Mix potentiometer. 


(3) Measure resistance between terminal "6" of Driver Air Mix Potentiometer and chassis ground. 


Specification : Approx. œ Q 


1 

2.- 

3. Motor (Warm) 

4. Motor (Cool) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Sensor reterence voltage(+5V) 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Power circuit Inspection" procedure. 


EA = = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


POWER SUPPLY CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "ON" 


(2) Connect Driver Air Mix Potentiometer. 


(3) Measure resistance between terminal "3" of Driver Air Mix Potentiometer and terminal "1" of A/C control unit 


Specification : 0Q 


{ 

| L d 3. Motor (Warm) 

p PEFS ] 4. Motor (Cool) 
11/10 9 | e|7|6 |> 4 | 3) 2 5. Potentiometer ground 
22 2 2019 18|17 16l15 14/13] 12 


6. Potentiometer signal 
7. Sensor reference voltage(+5V) 


(4) Is the measured voltage within specifications? 
YES 
Go to "Component inspection" procedure. 


NO ë = 


Check for short or open in power harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 


2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 


3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for open in harness. 


(1) Ignition "OFF" 
(2) Disconnect Driver Air Mix potentiometer. 


(3) Measure resistance between terminal "4" of Driver Air Mix Potentiometer and terminal "10" of A/C control un 


Specification : Approx. 0 Q 


. |- 
*|*|5]4]3 


1. Motor (Cool) 

2. Motor (Warm) 

3. Sensor reference voltage(+5V) 
4. Potentiometer signal 


ajs] JT 5. Potentiometer ground 
19|18 17 Teisha ajiaji 2 | 


(4) Is the measured resistance within specifications? 
YES 
Go to "Check for short to ground in harness" procedure. 
Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
2. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix potentiometer. 


(3) Measure resistance between terminal "4" of Driver Air Mix Potentiometer and chassis ground. 


Specification : Approx. œ Q 


Motor (Cool) 

Motor (Warm) 

Sensor reference vollage(+5V) 
, Potentiometer signal 

Potentiometer ground 


1 
2 
3 
4 
5 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Power circuit Inspection" procedure. 


EA = = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


POWER SUPPLY CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "ON" 


(2) Connect Driver Air Mix Potentiometer. 


(3) Measure resistance between terminal "3" of Driver Air Mix Potentiometer and terminal "1" of A/C control unit 


Specification : 0Q 


Motor (Cool) 
Motor (Warm) 
Sensor reference voltage(-5V) 
Potentiometer signal 
. Potentiometer ground 


|i 
11 |10° 
22 | 21 
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oe 
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14|13| 12 
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(4) Is the measured voltage within specifications? 
YES 
Go to "Component inspection" procedure. 


EA ë = 


Check for short or open in power harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


COMPONENT INSPECTION 
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1. Check actuator motor. 


(1) Ignition "OFF" 
(2) Disconnect Driver Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "3" and 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


JEL, 


* 


[6| 5/4 3 


~fa] 


j 

2.- 

3. Motor (Warm) 

4, Motor (Cool) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Senso’ reference voltage(+5V) 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


EA #8€=FS 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Driver Air Mix potentiometer. 


(3) Measure voltage between terminal "6" and "5" of Driver Air Mix potentiometer while operating the temp. swit 


Specification : Refer the specifications in fig 3) 


. Motor (Werm) 


. Potentiometer ground 
. Potentiometer signal 


1 
2 
3 
4. Motor (Cool) 
5 
6 
7. Sensor reference voltage(+5V) 


MAX. Cooling 0.3+0.15V Low voltage : 0.08V or les 


4.7+0.15V High voltage : 4.9V or moi 
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4.7 


Output 
voltage 


25V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 


(4) Is the measured voltage within specifications in fig3? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "3" and 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


. Motor (Warm) 


. Potentiometer ground 
j. Potentiometer signal 


1 
2 
3 
4. Motor (Coal) 
5 
6 
7. Senso’ reference voltage(+5V) 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


EA = = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 
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2. Check potentiometer 
(1) Ignition "ON" 
(2) Connect Driver Air Mix potentiometer. 


(3) Measure voltage between terminal "6" and "5" of Driver Air Mix potentiometer while operating the temp. swit 


Specification : Refer the specifications in fig 3) 


. Motor (Werm) 


. Potentiometer ground 
. Potentiometer signal 
. Sensor referonce voltage(+5V) 


1 
2 
3 
4. Motor (Cool) 
5 
6 
7 


MAX. Cooling 0.3+0.15V Low voltage : 0.08V or les 
4.7 +0.15V High voltage : 4.9V or moi 


47V 


Output 
voltage 


2.5V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 


(4) Is the measured voltage within specifications in fig3? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
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1. Check actuator motor. 


(1) Ignition "OFF" 
(2) Disconnect Driver Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "1" and 
grounding terminal "2". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


ne an 


2] 1 


(+) {-) 1. Motor (Cool) 
2. Motor (Warm) 
3, Sensor reference vollage(+5V) 
4. Potent ometer signal 
5, Potent ometer g’ound 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


| NO = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Driver Air Mix potentiometer. 


(3) Measure voltage between terminal "4" and "5" of Driver Air Mix potentiometer while operating the temp. swit 


Specification : Refer the specifications in fig 3) 


1. Motor (Cool) 

? Motor (Warm) 

3. Sensor reference voltage(+5V) 
4. Potentiometer signal 

5. Potentiometer ground 


MAX. Cooling 0.3 +0.15V Low voltage : 0.08V or les 
4.7+0.15V High voltage : 4.9V or moi 
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4.7 


Output 
voltage 


25V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 


(4) Is the measured voltage within specifications in fig3? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
| NO ç č = 
Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO = = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
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3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


EA = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1246 


COMPONENT LOCATION 
7] = 
oak ai- : Temperature Control Actuator 


if N R) 
WA A : yi 


COMPONENT LOCATION 
T 
i j ip. 
(FE A ~< ral < Temperature Control Actuator 
J N E ] 


COMPONENT LOCATION 
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~ : Temperature Control Actuator 


GENERAL DESCRIPTION 


Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 
from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 


GENERAL DESCRIPTION 
Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 


from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 


GENERAL DESCRIPTION 


Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 
from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 


DTC DESCRIPTION 
The A/C controller sets DTC B1246 if there is a short to power in the air mix potentiometer. 
DTC DESCRIPTION 
The A/C controller sets DTC B1246 if there is a short to power in the air mix potentiometer. 
DTC DESCRIPTION 
The A/C controller sets DTC B1246 if there is a short to power in the air mix potentiometer. 


DTC DETECTING CONDITION 


DTC Strategy e Voltage check e Short circuit in harness 


Threshold value t a 


potentiometer 


e If temperature setting 17~24.5°C(63~76°F) fix at 
max. cooling position. 

e If temperature setting 25~32°C(77~90°F) fix at 
max. heating position. 


DTC DETECTING CONDITION 
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DTC Strategy e Voltage check e Short circuit in harness 


Threshold value pie ees 


potentiometer 


e If temperature setting 17~24.5°C(63~76°F) fix at 
max. cooling position. 


e If temperature setting 25~32°C(77~90°F) fix at 
max. heating position. 


DTC DETECTING CONDITION 


DTC Strategy e Voltage check e Short circuit in harness 
potentiometer 


e If temperature setting 17~24.5°C(63~76°F) fix at 
max. cooling position. 
FAIL SAFE ; 
e If temperature setting 25~32°C(77~90°F) fix at 
max. heating position. 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "Driver Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


. 1.2 CURRENT DATA = 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP.SNSR 13.0°C |* 
IN-CAR TEMP.SENSOR 12.0 °C 
AMBIENT AIR TEMP.SNS 12.0 °C 
EVAPORATIVE SENSOR 12.5°C E 
DRIVER PHOTO SENSOR 0.00 V 
DIRECTION POTENIO.DR. 90.18 % 

PASSENGER PHOTO SENSOR 255 ee ee 
NUMBER OF DTC : 1 ITEMS 
7 
FULL| PART| GRPH |HELP) 


Fig 1 : The current data in abnorma! state. 
Fig 2 : DTC B1246. 
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4. Are the DTC B1246 present and is parameter of "Driver Air Mix potentiometer" fixed? 
Parameter of "Driver Air Mix potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or any 
value below 10%), if there is any fault in Driver Air Mix potentiometer. 
YES 
Go to "Inspection" procedure. 


| NO = = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "Driver Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP.SNSR 13.0°C | 4 
IN-CAR TEMP.SENSOR 12.0 °C 
AMBIENT AIR TEMP.SNS 12.0°C 
EVAPORATIVE SENSOR 125°C E 
DRIVER PHOTO SENSOR 0.00 V 
DIRECTION POTENIO.DR. 90.18 % 
PASSENGER PHOTO SENSOR 255 
NUMBER OF DTC : 1 ITEMS 
|Y 
| FULL| PART| GRPH |HELP] 


Fig 1 : The current data in abnorma! state. 
Fig 2 : DTC B1246. 


4. Are the DTC B1246 present and is parameter of "Driver Air Mix potentiometer" fixed? 
Parameter of "Driver Air Mix potentiometer" will be fixed at 100% (or any value above 90%), or 0% (or any 
value below 10%), if there is any fault in Driver Air Mix potentiometer. 
YES 
Go to "Inspection" procedure. 


NO ë = ë 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
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3. Monitor the "Driver Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP.SNSR 13.0°C |* 
IN-CAR TEMP.SENSOR 12.0°C 
AMBIENT AIR TEMP.SNS 12.0°C 
EVAPORATIVE SENSOR 125°C |E 
DRIVER PHOTO SENSOR _—O.00V 
DIRECTION POTENIO.DR. 90.18 % 


PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC: 1 ITEMS 


y 


CRN! FULL| PART] GRPH |HELP) 


Fig 1: The current data in abnorma! state. 
Fig 2 : DTC B1246. 


4. Are the DTC B1246 present and is parameter of "Driver Air Mix potentiometer" fixed? 
Parameter of "Driver Air Mix potentiometer" will be fixed at 100%(or any value above 90%), or 0% (or any 
value below 10%), if there is any fault in Driver Air Mix potentiometer. 
YES 
Go to "Inspection" procedure. 


EA °° = €§ 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
NO D 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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— 


. Check for short in harness. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix potentiometer. 


(3) Measure resistance between terminal "6" and "7" of Driver Air Mix potentiometer. 


Specification : Approx. œ Q 


mH 
$ * 
[7/6 [5] 4{3) 


=l 


. Motor (Warm) 

. Motor (Coal) 

Potentiometer ground 

. Potentiometer signal 

. Sensor reference voltage(+5V) 


NOOnse WN 
' 


(4) Is the measured resistance within specifications? 
YES 
Go to "Ground circuit Inspection" procedure. 


| NO = = 


Check for short to power harness in signal harness. Repair as necessary and go to "Verification of Vehicle Rey 
procedure. 


GROUND CIRCUIT INSPECTION 
1. Check for open in harness. 
(1) Ignition "OFF" 
(2) Disconnect Driver Air Mix Potentiometer. 


(3) Measure resistance between terminal "5" of Driver Air Mix Potentiometer and chassis ground. 


Specification : Approx. 0 Q 


1 
2. = 

3. Motor (Warm) 

4. Motor (Cool) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Sensor reference voltage(+5V) 
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(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection" procedure. 


EA = ttt 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 

1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA = = 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Check for short in harness. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix potentiometer. 


(3) Measure resistance between terminal "6" and "7" of Driver Air Mix potentiometer. 


Specification : Approx. œ Q 


. Motor (Warm) 

. Motor (Cool) 

Fotentiometer ground 

. Potentiometer signal 

. Sensor reference voltage(+5V) 


p 
2 
3 
4 
5 
6 
7 


(4) Is the measured resistance within specifications? 


YES 
Go to "Ground circuit Inspection" procedure. 


| NO = = = 


Check for short to power harness in signal harness. Repair as necessary and go to "Verification of Vehicle Rey 
procedure. 


GROUND CIRCUIT INSPECTION 
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1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix Potentiometer. 


(3) Measure resistance between terminal "5" of Driver Air Mix Potentiometer and chassis ground. 


Specification : Approx. 0 Q 


Motor (Warm) 


. Potentiometer ground 
. Potentiometer signal 
. Sensor reference voltage(+5V) 


1 
2 
3 
4. Motor (Cool) 
5 
6 
7 


(4) Is the measured resistance within specifications? 


YES 
Go to "Component Inspection" procedure. 


EA = = |] 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA = = 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for short in harness. 


(1) Ignition "OFF" 
(2) Disconnect Driver Air Mix potentiometer. 


(3) Measure resistance between terminal "3" and "4" of Driver Air Mix potentiometer. 


Specification : Approx. œ Q 


THin 


Ink 


BBE 


1. Motor (Cool) 

2. Motor (Warm) 

3. Sensor reference voltage(+5V) 
4. Potentiometer signal 

5. Potentiometer ground 


(4) Is the measured resistance within specifications? 
YES 
Go to "Ground circuit Inspection" procedure. 


EA = = 


Check for short to power harness in signal harness. Repair as necessary and go to "Verification of Vehicle Rey 
procedure. 


GROUND CIRCUIT INSPECTION 
1. Check for open in harness. 
(1) Ignition "OFF" 
(2) Disconnect Driver Air Mix Potentiometer. 


(3) Measure resistance between terminal "5" of Driver Air Mix Potentiometer and chassis ground. 


Specification : Approx. 0 Q 


*|*|5/4/3 


1.- 

2. = 

3 Motor (Warm) 

4. Motor (Cool) 

5. Sansor reference voltage(+5V) 
6. Potentiometer signal 

7. Potentiometer ground 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Component Inspection" procedure. 


| NO = = 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "3" and 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


d best tea od | 


1 
2.- 
3. Motor (Warm) 
(+) 4. Motor (Cool) 
5. Potentiometer ground 
6. Potentiometer signal 
7. Senso” reference voltage(+5V) 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


EA = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Driver Air Mix potentiometer. 
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(3) Measure voltage between terminal "4" and "5" of Driver Air Mix potentiometer while operating the temp. swit 


Specification : Refer the specifications in fig 3) 


. Motor (Werm) 


. Potentiometer ground 
. Potentiometer signal 
Sensor rejerence voltage(+5¥V) 


4 
2 
3 
4. Motor (Cool) 
5 
6 
7 


Voltage (5-6) Error detecting 


MAX. Cooling 0.3+0.15V Low voltage : 0.08V or les 


4.7+0.15V High voltage : 4.9V or moi 


4N 


Output 
voltage 


2.5V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 


(4) Is the measured voltage within specifications in fig3? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


EA «8 | 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
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1. Check actuator motor. 


(1) Ignition "OFF" 
(2) Disconnect Driver Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "3" and 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


JEL, 


* 


[6| 5/4 3 


~fa] 


j 

2.- 

3. Motor (Warm) 

4, Motor (Cool) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Senso’ reference voltage(+5V) 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


EA #8€=FS 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Driver Air Mix potentiometer. 


(3) Measure voltage between terminal "4" and "5" of Driver Air Mix potentiometer while operating the temp. swit 


Specification : Refer the specifications in fig 3) 


. Motor (Werm) 


. Potentiometer ground 
. Potentiometer signal 


1 
2 
3 
4. Motor (Cool) 
5 
6 
7. Sensor reference voltage(+5V) 


MAX. Cooling 0.3+0.15V Low voltage : 0.08V or les 


4.7+0.15V High voltage : 4.9V or moi 
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4.7 


Output 
voltage 


25V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 


(4) Is the measured voltage within specifications in fig3? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "1" and 
grounding terminal "2". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


1. Motor (Cool) 

2. Motor (Warm) 

3, Sensor referenca voltage{+5V) 
4 Potent ometer signal 

5, Potent ometer g’ound 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


EA °° = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 
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2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Driver Air Mix potentiometer. 


(3) Measure voltage between terminal "4" and "5" of Driver Air Mix potentiometer while operating the temp. swit 


Specification : Refer the specifications in fig 3) 


dil 
2 1 


[= /*|5[4[3) 


1. Motor (Cool) 

2. Motor (Warm) 

3. Sensor reference voltage(+5V) 
4. Potentiometer signal 

5. Potentiometer ground 


MAX. Cooling 0.3+0.15V Low voltage : 0.08V or les 
4.7 +0.15V High voltage : 4.9V or moi 


47V 


Output 
voltage 


2.5V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 


(4) Is the measured voltage within specifications in fig3? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
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1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO ne 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO ne 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


| NO = = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1249 


COMPONENT LOCATION 


kee Mode Control Actuator 


COMPONENT LOCATION 
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CON 


A N 
wE T OE S SN Mode Control Actuator 


COMPONENT LOCATION 


Rsa - Mode Control Actuator 


GENERAL DESCRIPTION 

The mode control actuator mounted on heater unit, adjusts position of mode door by operating Direction Motor 
based on signal of A/C control unit. Pressing mode select switch makes the mode control actuator shift in order of 
vent— B/L — floor — mix. 

GENERAL DESCRIPTION 


The mode control actuator mounted on heater unit, adjusts position of mode door by operating Direction Motor 
based on signal of A/C control unit. Pressing mode select switch makes the mode control actuator shift in order of 
vent— B/L — floor — mix. 

GENERAL DESCRIPTION 


The mode control actuator mounted on heater unit, adjusts position of mode door by operating Direction Motor 
based on signal of A/C control unit. Pressing mode select switch makes the mode control actuator shift in order of 
vent— B/L — floor — mix. 


DTC DESCRIPTION 
The A/C controller sets DTC B1249 if there is an open circuit or poor connection in the Direction potentiometer. 
DTC DESCRIPTION 
The A/C controller sets DTC B1249 if there is an open circuit or poor connection in the Direction potentiometer. 
DTC DESCRIPTION 
The A/C controller sets DTC B1249 if there is an open circuit or poor connection in the Direction potentiometer. 
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DTC DETECTING CONDITION 


DTC Strategy e Voltage check e Poor connection of connected 
rt 
Threshold valu sae 
e Open circuit in harness 


Detecting time + Short circuit in hamess 


e Fix vent position, while selecting vent mode. e Faulty driver direction 


e Fix defrost position while selecting except vent potentiometer 


mode. 


DTC DETECTING CONDITION 


DTC Strategy e Voltage check e Poor connection of connected 
rt 
e Open circuit in harness 
+ Short circuit in harness 


e Fix vent position, while selecting vent mode. e Faulty driver direction 


e Fix defrost position while selecting except vent potentiometer 


mode. 


DTC DETECTING CONDITION 


DTC Strategy e Voltage check e Poor connection of connected 
rt 
Threshold valu seer 
e Open circuit in harness 


Detecting time + Shor circuit in hamess 


e Fix vent position, while selecting vent mode. e Faulty driver direction 
potentiometer 


e Fix defrost position while selecting except vent 
mode. 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
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3. Monitor the "DIRECTION POTENTIO." parameter on the scantool while operating mode switch. 


1.2 CURRENT DATA 


1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP.SNSR 
IN-CAR TEMP SENSOR 
AMBIENT AIR TEMP.SNS 
EVAPORATIVE SENSOR 
DRIVER PHOTO SENSOR 
AIR MIX POPENTIO.(DR.) 


DIRECTION POTENIO 
PASSENGER PHOTO SENSOR 255 


B1249 DIRECTION P. - LOW INPUT 


NUMBER OF DTC: 1 ITEMS 


FIX | |SCRN| FULL] |PART| GRPH 


Fig 1: The current data in abnormal state. 
Fig2: DTC B1249 


HELP 


4. Are the DTC B1249 present and is parameter of "DR. DIRECTION POTENTIO." fixed? 
Parameter of "DR. DIRECTION POTENTIO." will be fixed at 100%(or any value above 90%), or 0% (or 
any value below 10%), if there is any fault in Driver Direction potentiometer. 


YES 
Go to "Inspection" procedure. 


EA = ë = ë 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 


of Vehicle Repair" procedure. 
MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 


3. Monitor the "DIRECTION POTENTIO." parameter on the scantool while operating mode switch. 


1.2 CURRENT DATA 


1.1 DIAGNOSTIC TROUBLE CODES 


DIRECTION POTENIO 
PASSENGER PHOTO SENSOR 255 


HEATER WATER TEMP.SNSR 13.0 °C 
IN-CAR TEMP.SENSOR 11.5 °C 
AMBIENT AIR TEMP.SNS 12.0 °C 
EVAPORATIVE SENSOR 13.0 °C 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO.(DR.) 92.54 % | 


ká 


B1249 DIRECTION P. - LOW INPUT 


NUMBER OF DTC: 1 ITEMS 


[FIX | SCPN| FULL] PART] GRPH |HELP 


PART] [ERAS HELP 


Fig 1: The current data in abnormal state. 
Fig2: DTC B1249. 
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4. Are the DTC B1249 present and is parameter of "DR. DIRECTION POTENTIO." fixed? 
Parameter of "DR. DIRECTION POTENTIO." will be fixed at 100%(or any value above 90%), or 0% (or 
any value below 10%), if there is any fault in Driver Direction potentiometer. 


YES 

Go to "Inspection" procedure. 
NO M 
Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to Data Link Connector(DLC). 

2. Engine "ON" 

3. Monitor the "DIRECTION POTENTIO." parameter on the scantool while operating mode switch. 


4.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP.SNSR 13.0°C |“ B1249 DIRECTION P. - LOW INPUT 
IN-CAR TEMP SENSOR 11.5 °C 
AMBIENT AIR TEMP.SNS 120°C 
EVAPORATIVE SENSOR 130°C E 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO.(DR.) 92.54 % 
DIRECTION POTENIO 
PASSENGER PHOTO SENSOR 255 
NUMBER OF DTC: 1 ITEMS 
y 
| FIX | SCRN| FULL] |PART| GRPH [HELP PART) |ERAS| HELP} 


Fig 1: The current data in abnormal state. 
Fig2: DTC B1249 
4. Are the DTC B1249 present and is parameter of "DR. DIRECTION POTENTIO." fixed? 
Parameter of "DR. DIRECTION POTENTIO." will be fixed at 100%(or any value above 90%), or 0% (or 
any value below 10%), if there is any fault in Driver Direction potentiometer. 
YES 
Go to "Inspection" procedure. 
| NO = i 
Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 

1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
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3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA 4 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect mode Actuator. 


(3) Measure resistance between terminal "6" of Direction potentiometer and terminal "11" of A/C control unit. 


Specification : Approx. 0 Q 


Pio TL [m] 
tla ndla 
Tr ai * * 
-a 7|6]5|4 
4s 
2. 

: = _ _ 3. Motor (Def) 

| C A | | 4. Motor (Vent) 

P a lal7lelsI T4] 5. Potentiometer ground 
on 2 : te a i = | : 2 =i") 6. Potentiometer signal 
22 21| * | * /18)47/16]15|14|13| 12 7. Sensor reterence voitage(+5V) 

3 e) 


(4) Is the measured resistance within specifications? 
YES 
Go to "Check for short to ground in harness" procedure. 


o 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


2. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect mode Actuator. 
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(3) Measure resistance between terminal "6" of Direction potentiometer and chassis ground. 


Specification : Approx. œ Q 


mo -— 
i ' 


. Motor (Def) 

. Motor (Vent) 

. Potentiometer ground 

. Potentiometer signal 

7 Sensor reference voltage(+5V) 


Mob Ww 


(4) Is the measured resistance within specifications? 
YES 
Go to "Power circuit Inspection" procedure. 


NO = = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 
POWER SUPPLY CIRCUIT INSPECTION 
1. Check for open in harness. 
(1) Ignition "ON" 
(2) Connect Direction potentiometer. 


(3) Measure resistance between terminal "7" of Direction potentiometer and terminal "1" of A/C control unit. 


Specification : Approx. 5V 


ih 


|+ * | 
[7/6] 5]4]3| 


== 


Motor (Def) 
. Motor (Vent) 
. Potentiometer GND 
. Potentiometer signal 
. Sensor REF +5V 


YODA uNa 


17/16 15 


14/13] 12 
U 


(4) Is the measured voltage within specifications? 
YES 
Go to "Component Inspection" procedure. 


EA = = y 


Check for short or open in power harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 
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TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
| NO 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for open in harness. 
(1) Ignition "OFF" 
(2) Disconnect mode Actuator. 


(3) Measure resistance between terminal "6" of Direction potentiometer and terminal "11" of A/C control unit. 


Specification : Approx. 0 Q 


BOBHE 


4 . 
2,» 
3. Motor (Def) 
| 4. Motor (Vent) 
i 5. Potentiometer ground 
t : ! aa! £ pri 6. Potentiometer signal 
16|15114/13| 12 7. Sensor reference voltage(+5V) 
iasa Roe 


B * ndla 


d 


(4) Is the measured resistance within specifications? 


YES 
Go to "Check for short to ground in harness" procedure. 


EA = 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
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2. Check for short to ground in harness. 
(1) Ignition "OFF" 
(2) Disconnect mode Actuator. 


(3) Measure resistance between terminal "6" of Direction potentiometer and chassis ground. 


Specification : Approx. œ Q 


3. Motor (Def) 

4, Motor (Vent) 

5. Potentiometer ground 

6. Potentiometer signal 

7 Sensor reference voltage{+5V) 


(4) Is the measured resistance within specifications? 
YES 
Go to "Power circuit Inspection" procedure. 


| NO = = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


POWER SUPPLY CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "ON" 


(2) Connect Direction potentiometer. 


(3) Measure resistance between terminal "7" of Direction potentiometer and terminal "1" of A/C control unit. 


Specification : Approx. 5V 


| * | 


Motor (Def) 

. Motor (Vent) 

. Potentiometer GND 
. Potentiometer signal 
. Sensor REF +5V 


NOomsp QN 


a1 10 9 8|7[6[5[ 4/3 2 
rel 14.13 
4 (13 | 
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(4) Is the measured voltage within specifications? 


YES 
Go to "Component Inspection" procedure. 


EA = tt 


Check for short or open in power harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 
TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 


2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 


3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA = tS 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for open in harness. 

(1) Ignition "OFF" 

(2) Disconnect mode Actuator. 


(3) Measure resistance between terminal "4" of Direction potentiometer and terminal "11" of A/C control unit. 


Specification : Approx. 0 Q 


aila 
[2 E 


Engng 


Motor (Vent) 
. Motor (Def) 
. Sensor reference vcltage(+5V) 
- Potentiometer signal 
. Potentiometer ground 


= 
$ J 
or Oh — 


3/}2| 1 


14|13|12 
TW 


(4) Is the measured resistance within specifications? 
YES 
Go to "Check for short to ground in harness" procedure. 


EA = = = 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
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2. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect mode Actuator. 


(3) Measure resistance between terminal "4" of Direction potentiometer and chassis ground. 


Specification : Approx. œ Q 


1, Motor (Vent) 

2. Motor (Def) 

3. Sensor REF +5V 

4. Potentiometer signal 
5. Potentiometer GND 


(4) Is the measured resistance within specifications? 
YES 
Go to "Power circuit Inspection" procedure. 


EA = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


POWER SUPPLY CIRCUIT INSPECTION 
1. Check for open in harness. 
(1) Ignition "ON" 


(2) Connect Direction potentiometer. 


(3) Measure resistance between terminal "3" of Direction potentiometer and terminal "1" of A/C control unit. 


Specification : Approx. 5V 


1. Motor (Vent) 

2. Motor (Det) 

3. Sensor REF +5V 

4. Potentiometer signal 
5. Potentiometer GND 


22 21 + « |18|17|16|15|14 13, 12 
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(4) Is the measured voltage within specifications? 


YES 
Go to "Component Inspection" procedure. 


Check for short or open in power harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


COMPONENT INSPECTION 
1. Check actuator. 
(1) Ignition "OFF" 


(2) Disconnect Direction potentiometer. 


(3) Verify that the mode actuator operates to the vent mode when connecting 12V to the terminal "3" and ground 
terminal "4". 


(4) Verify that the mode actuator operates to the def mode when the connections are reversed. 


1.- 

2. - 

. Motor (Def) 

. Motor (Vent) 

. Potentiometer ground 

. Potentiometer signal 

. Sensor reference voltage(+5V) 


sone Ww 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


EA = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 
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2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Direction potentiometer. 


(3) Measure voltage between terminal "5" and "6" of Direction potentiometer as the mode switch is operated. 


Specification : Refer the specifications in fig 3 


1, 

2.- 

3. Motor (Def) 

4. Motor (Vent) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Sensor reference voltage(+5V}) 


47V 


Output 
voltage 


2.5V 


0.3V 
DEF Direction Potentiometer WENT 


Fig 3) Specifications : Voltage value as a function of position of direction potentiometer. 


(4) Is the measured voltage within specifications in fig3? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
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1. Check actuator. 


(1) Ignition "OFF" 
(2) Disconnect Direction potentiometer. 


(3) Verify that the mode actuator operates to the vent mode when connecting 12V to the terminal "3" and ground 
terminal "4". 


(4) Verify that the mode actuator operates to the def mode when the connections are reversed. 


1 

2. - 

3. Motor (Def) 
4. Motor (Vent) 
5 
5 


. Potentiometer ground 
. Potentiometer signal 
7. Sensor reference voltage(+5V) 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


NO O = i 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Direction potentiometer. 


(3) Measure voltage between terminal "5" and "6" of Direction potentiometer as the mode switch is operated. 


Specification : Refer the specifications in fig 3 


2.- 

3. Motor (Def) 

4. Motor (Vent) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Sensor reference voltage(+5V) 
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4.7 


Output 
voltage 


2.5V 


0.3V 


Fig 3) Specifications : Voltage value as a function of position of direction potentiometer. 


DEF Direction Potentiometer VENT 


(4) Is the measured voltage within specifications in fig3? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check actuator. 
(1) Ignition "OFF" 


(2) Disconnect Direction potentiometer. 


(3) Verify that the mode actuator operates to the vent mode when connecting 12V to the terminal "1" and ground 
terminal "2". 


(4) Verify that the mode actuator operates to the def mode when the connections are reversed. 


1. Motor (Vent) 

2. Motor (Def) 

3. Sensor reference voltagei+5V) 
4. Potentiometer signal 

5. Potentiometer ground 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


EA ë = = | 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 
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2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Direction potentiometer. 


(3) Measure voltage between terminal "4" and "5" of Direction potentiometer as the mode switch is operated. 


Specification : Refer the specifications in fig 3 


1. Motor (Vent) 

2. Motor (Def) 

3. Sensor reference voitage(+5V) 
4. Potentiometer signal 

5. Potentiometer ground 


47V 


Output 
voltage 


2.5V 


0.3V 


DEF Direction Potentiometer VENT 


Fig 3) Specitications : Voltage value as a function of position of direction potentiometer. 


(4) Is the measured voltage within specifications in fig3? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
NO D 
Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
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3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 
| NO ne 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO = = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


NO = ë = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B1250 


COMPONENT LOCATION 


f 


A Ae 
ee : Mode Control Actuator 


COMPONENT LOCATION 
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CON 


A N 
wE T OE S SN Mode Control Actuator 


COMPONENT LOCATION 


Rsa - Mode Control Actuator 


GENERAL DESCRIPTION 

The mode control actuator mounted on heater unit, adjusts position of mode door by operating Direction Motor 
based on signal of A/C control unit. Pressing mode select switch makes the mode control actuator shift in order of 
vent— B/L — floor — mix. 

GENERAL DESCRIPTION 

The mode control actuator mounted on heater unit, adjusts position of mode door by operating Direction Motor 
based on signal of A/C control unit. Pressing mode select switch makes the mode control actuator shift in order of 
vent— B/L — floor — mix. 

GENERAL DESCRIPTION 


The mode control actuator mounted on heater unit, adjusts position of mode door by operating Direction Motor 
based on signal of A/C control unit. Pressing mode select switch makes the mode control actuator shift in order of 
vent— B/L — floor — mix. 


DTC DESCRIPTION 
The A/C controller sets DTC B1250 if there is a short to power in the Direction potentiometer. 
DTC DESCRIPTION 
The A/C controller sets DTC B1250 if there is a short to power in the Direction potentiometer. 
DTC DESCRIPTION 
The A/C controller sets DTC B1250 if there is a short to power in the Direction potentiometer. 
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DTC DETECTING CONDITION 
Detecting Condition 
DTC Strategy | ° Voltage check e Short circuit in 
harness 
value direction 
e Open circuit in 
FAL a ‘a 


DTC DETECTING CONDITION 
DTC Strategy | ° Voltage check e Short circuit in 
harness 
value direction 
e Open circuit in 
rl a > 
DTC DETECTING CONDITION 


DTC Strategy | ° Voltage check e Short circuit in 


harness 
value direction 


Deteoting ime o 
e Open circuit in 
FAIL SAFE e Fix vent position harness 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
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3. Monitor the " DIRECTION POTENTIO." parameter on the scantool while operating mode switch. 


1.2 CURRENT DATA ZZ 1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP.SNSR 13.0 °C B1250 DIRECTION P. - HIGH INPUT 


IN-CAR TEMP.SENSOR 11.5 °C 
AMBIENT AIR TEMP.SNS 42.0 °C 


EVAPORATIVE SENSOR 13.0 °C 
DRIVER PHOTO SENSOR 0.00 V 


AIR MIX POPENTIO. 92.54 % | 


DIRECTION POTENIO 100% | 


PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC: 1 ITEMS 


Y 


FIX | SCRN| [FULL] [PART] GRPH [HELP 


Fig 1 : The current data in abnormal state, 
Fig 2 : DTC B1250. 
4. Are the DTC B1250 present and is parameter of "DIRECTION POTENTIO." fixed? 
Parameter of "DIRECTION POTENTIO." will be fixed at 100%(or any value above 90%), or 0% (or any 
value below 10%), if there is any fault in Driver Direction potentiometer. 


YES 
Go to "Inspection" procedure. 


EA °° = €§ 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the " DIRECTION POTENTIO." parameter on the scantool while operating mode switch. 


1.2 CURRENT DATA l 4,1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP.SNSR 13.0°C * 
IN-CAR TEMP.SENSOR 11.5 °C 
AMBIENT AIR TEMP.SNS 12.0 °C 
EVAPORATIVE SENSOR 13.0°C E 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO. 92.54 % | 
[DIRECTION POTENIO. 100% Í 


PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC: 1 ITEMS 


FIX | SCRN| FULL) [PART GRPH HELP 


Fig 1 : The current daia in abnormal! state. 
Fig 2 : DTC B1250. 
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4. Are the DTC B1250 present and is parameter of "DIRECTION POTENTIO." fixed? 
Parameter of "DIRECTION POTENTIO." will be fixed at 100%(or any value above 90%), or 0% (or any 
value below 10%), if there is any fault in Driver Direction potentiometer. 


YES 
Go to "Inspection" procedure. 


| NO = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the " DIRECTION POTENTIO." parameter on the scantool while operating mode switch. 


1.2 CURRENT DATA 


HEATER WATER TEMP.SNSR- (13.0 °C 
IN-CAR TEMP.SENSOR 11.5 °C 
AMBIENT AIR TEMP.SNS 12.0 °C 
EVAPORATIVE SENSOR 13.0 °C 
DRIVER PHOTO SENSOR 0.00 V 

AIR MIX POPENTIO. 92.54 % 


DIRECTION POTENIO. 100 % 


PASSENGER PHOTO SENSOR 255 


1.1 DIAGNOSTIC TROUBLE CODES 


B1250 DIRECTION P. - HIGH INPUT 


laá 


NUMBER OF DTC : 1 ITEMS 


[ FIX | SCRN| [FULL] [PART] GRPH [HELP 


Fig 1 : The current daia in abnormal state. 
Fig 2 : DTC B1250. 
4. Are the DTC B1250 present and is parameter of "DIRECTION POTENTIO." fixed? 
Parameter of "DIRECTION POTENTIO." will be fixed at 100%(or any value above 90%), or 0% (or any 
value below 10%), if there is any fault in Driver Direction potentiometer. 


YES 
Go to "Inspection" procedure. 


NO ë = ë 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 

1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
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3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA 4 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Check for short in harness. 
(1) Ignition "OFF" 


(2) Disconnect mode Actuator. 


(3) Measure resistance between terminal "5" and "6" of Direction potentiometer. 


Specification : Approx. œ Q 


. Motor (Def) 

Motor (Vent) 

. Potentiometer ground 

. Potentiometer ground 

. Potentiometer signal 

. Sensor reference voltage(+5V) 


Ws 
2. 
3 
4 
5 
5 
6 
7 


(4) Is the measured resistance within specifications? 


YES 
Go to "Ground circuit inspection" procedure. 


EA = = |] 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


GROUND CIRCUIT INSPECTION 


Page 288 of 389 
1. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect mode Actuator. 


(3) Measure resistance between terminal "6" of evaporator sensor and chassis ground. 


Specification :Approx. 0 Q 


lll 


* | x 
7\6|5/4 3 


| 

2- 

3. Motor (Def) 
4. Motor (Vent) 
5 
8 
7 


. Potentiometer GND 
. Potentiometer signal 
Sensor REF +5V 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection " procedure. 


EA = = | 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 


2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 


3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for short in harness. 
(1) Ignition "OFF" 


(2) Disconnect mode Actuator. 


(3) Measure resistance between terminal "5" and "6" of Direction potentiometer. 


Specification : Approx. œ Q 


. Motor (Def) 

. Motor (Vent) 

Potentiometer ground 

. Potentiometer ground 

. Potentiometer signal 

. Sensor reference voltage(+5V) 


DANDU 
' 


(4) Is the measured resistance within specifications? 
YES 
Go to "Ground circuit inspection" procedure. 


EA = = = 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


GROUND CIRCUIT INSPECTION 


1. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect mode Actuator. 


(3) Measure resistance between terminal "6" of evaporator sensor and chassis ground. 


Specification :Approx. 0 Q 


3. Motor (Def) 

4. Motor (Vent) 

5. Potentiometer GND 
6. Potentiometer signa! 
7. Sensor REF +5V 
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(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection " procedure. 


EA = = 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
NO M 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for short in harness. 
(1) Ignition "OFF" 
(2) Disconnect mode Actuator. 


(3) Measure resistance between terminal "3" and "4" of Direction potentiometer. 


Specification : Approx. œ Q 


1. Motor (Vent) 


i 
2. Motor (Def) 

3. Sensor reference voltage(+5V) 
4. Potentiometer signal 

5. Potentiometer ground 


(4) Is the measured resistance within specifications? 
YES 
Go to "Ground circuit inspection" procedure. 


EA 4 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


GROUND CIRCUIT INSPECTION 
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— 


. Check for open in ground harness. 
(1) Ignition "OFF" 


(2) Disconnect mode Actuator. 


(3) Measure resistance between terminal "5" of evaporator sensor and chassis ground. 


Specification :Approx. 0 Q 


1. Motor (Vent) 

3. Motor (Def) 

4. Sensor REF +5V 

5. Potentiometer signal 
6. Potentiometer GND 


(4) Is the measured resistance within specifications? 
YES 
Go to "Component Inspection " procedure. 


Check for open in ground harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
1. Check actuator. 
(1) Ignition "OFF" 
(2) Disconnect Direction potentiometer. 
(3) Verify that the mode actuator operates to the vent mode when connecting 12V to the terminal "3" and groundi: 
terminal "4". 


(4) Verify that the mode actuator operates to the def mode when the connections are reversed. 


. Motor (Def) 

. Motor (Vent) 

. Potentiometer ground 

. Potentiometer signal 

. Sensor reference voltage|+5V) 


‘ 
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(5) Does the actuator work properly? 


YES 
Go to "Check potentiometer" procedure. 


| NO ee 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Direction potentiometer. 


(3) Measure voltage between terminal "5" and "6" of Direction potentiometer as the mode switch is operated. 


Specification : Refer the specifications in fig 3 


dhl 
Sai i : 
BOGOR 


1 - 
2.- 
3. Motor (Def) 

4. Motor (Vent) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Senser reference voltage(+5V) 


47N 


Output 
voltage 


2.5V 


0.3V 


DEF Direction Potentiometer WENT 


Fig 3) Specifications : Voltage value as a function of position of direction potentiometer. 


(4) Is the measured voltage within specifications in fig3? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


NO ë = | 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
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1. Check actuator. 


(1) Ignition "OFF" 
(2) Disconnect Direction potentiometer. 


(3) Verify that the mode actuator operates to the vent mode when connecting 12V to the terminal "3" and ground 
terminal "4". 


(4) Verify that the mode actuator operates to the def mode when the connections are reversed. 


1 

2. - 

3. Motor (Def) 
4. Motor (Vent) 
5 
5 


. Potentiometer ground 
. Potentiometer signal 
7. Sensor reference voltage(+5V) 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


NO O = i 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Direction potentiometer. 


(3) Measure voltage between terminal "5" and "6" of Direction potentiometer as the mode switch is operated. 


Specification : Refer the specifications in fig 3 


2.- 

3. Motor (Def) 

4. Motor (Vent) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Sensor reference voltage(+5V) 
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4.7 


Output 
voltage 


2.5V 


0.3V 


Fig 3) Specifications : Voltage value as a function of position of direction potentiometer. 


DEF Direction Potentiometer VENT 


(4) Is the measured voltage within specifications in fig3? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check actuator. 
(1) Ignition "OFF" 


(2) Disconnect Direction potentiometer. 


(3) Verify that the mode actuator operates to the vent mode when connecting 12V to the terminal "1" and ground 
terminal "2". 


(4) Verify that the mode actuator operates to the def mode when the connections are reversed. 


1. Motor (Vent) 

2. Motor (Def) 

3. Sensor reference voltagei+5V) 
4. Potentiometer signal 

5. Potentiometer ground 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


EA ë = = | 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 
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2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Direction potentiometer. 


(3) Measure voltage between terminal "4" and "5" of Direction potentiometer as the mode switch is operated. 


Specification : Refer the specifications in fig 3 


1. Motor (Vent) 

2. Motor (Def) 

3. Sensor reference voitage(+5V) 
4. Potentiometer signal 

5. Potentiometer ground 


47V 


Output 
voltage 


2.5V 


0.3V 


DEF Direction Potentiometer VENT 


Fig 3) Specitications : Voltage value as a function of position of direction potentiometer. 


(4) Is the measured voltage within specifications in fig3? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
NO D 
Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 


Page 296 of 389 
3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 
| NO ne 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO = = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


NO ë = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B2406 


COMPONENT LOCATION 
pd; $ jj Temperature Control Actuator 


COMPONENT LOCATION 
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A; a al Temperature Control Actuator 


COMPONENT LOCATION 


A g i 
A <7 Temperature Control Actuator 


GENERAL DESCRIPTION 
Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 
from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 

GENERAL DESCRIPTION 

Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 
from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 

GENERAL DESCRIPTION 

Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 
from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 


DTC DESCRIPTION 

The A/C controller sets DTC B2406 if the air mix actuator doesn't move to intended position within 40sec (In this 
case, A/C controller try to move temp. door for 2sec. 3 times, every 20 sec. before setting DTC). 

DTC DESCRIPTION 

The A/C controller sets DTC B2406 if the air mix actuator doesn't move to intended position within 40sec (In this 
case, A/C controller try to move temp. door for 2sec. 3 times, every 20 sec. before setting DTC). 
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DTC DESCRIPTION 


The A/C controller sets DTC B2406 if the air mix actuator doesn't move to intended position within 40sec (In this 
case, A/C controller try to move temp. door for 2sec. 3 times, every 20 sec. before setting DTC). 


DTC DETECTING CONDITION 


e Poor connection of | 
DTC Strategy Voltage check inip 
e Open circuit in 
Threshold savin harness 
value * Short circuit in 
harness 
Mix potentiometer 
Unit 


DTC DETECTING CONDITION 


DTC Strategy | ° Voltage check e Poor connection of 
connected part 
e Open circuit in 
Threshold vig eee 
as + Short circuit in 
harness 
Mix potentiometer 
Unit 


DTC DETECTING CONDITION 


e Poor connection of 
DTC Strategy Voltage check connected part 

e Open circuit in 
Threshold ~<0.1V harness 
value e Short circuit in 


harness 
Mix potentiometer 
Unit 


MONITOR SCANTOOL DATA 
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1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "Driver Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATE TEMP.SNSR B2406 DRIVER AIR MIX MOTOR 


IN-CAR TEMP. SENSOR 
AMBIENT AIR TEM? SNS 
EVAPCRATIVE SENSOR 
DRIVER PHOTO SENSOR 


AIR MIX POPENTIO.(DR.) 
DIRECTION POTENIO.DR 51.76 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC: 1 ITEMS 


Y 
FIX | SCEN| FULL] PART] GRPH |HELP] | HELP 


Fig 1: The current data in abnormal state. 
Fig 2: DTC B24ce. 
4. Are the DTC B2406 present and is parameter of "Driver AIR MIX Potentiometer" fixed? 

There is any fault in Driver AIR MIX Motor. If the parameter of "Driver AIR MIX DOOR" is 30% or less 
when the actuator operates to the hot position, or If the parameter is 60% and more when the actuator operates 
to the cold position. 

YES 
Go to "Inspection" procedure. 


NO = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "Driver Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 
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i 1.2 CURRENT DATA  — 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATE3 TEMP. SNSR 14.0 °C á B2406 DRIVER AIR MIX MOTOR 

IN-CAR TEMP.SENSOR 12.0 °C 

AMBIENT AIR TEMP SNS 12.0 °C 

EVAPCRATIVE SENSOR 13.0 °C |E 


DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO.(DR.) %o 
DIRECTION POTENIO.DR 51.76 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC ; 1 ITEMS 
FIX | SCFN| FULL] [PART] GRPH [HELP | [PART] [ERAS HELP] | 


Fig 1: The current data in abnormal state. 
Fig 2: DTC B24ce6. 


4. Are the DTC B2406 present and is parameter of "Driver AIR MIX Potentiometer" fixed? 

There is any fault in Driver AIR MIX Motor. If the parameter of "Driver AIR MIX DOOR" is 30% or less 
when the actuator operates to the hot position, or If the parameter is 60% and more when the actuator operates 
to the cold position. 

YES 
Go to "Inspection" procedure. 


| NO = = e] 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to Data Link Connector(DLC). 

2. Engine "ON" 

3. Monitor the "Driver Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


i 1.2 CURRENT DATA i 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATE TEMP. SNSR 14.0 "C - B2406 DRIVER AIR MIX MOTOR 

IN-CAR TFMPSFNSOR 127.0 °C 

AMBIENT AIR TEMP SNS 12.0 °C 

EVAPCRATIVE SENSOR 13.0°C |E 

DRIVER PHOTO SENSOR 0.00 V 

AIR MIX POPENTIO.(DR.) 22.7 % 

DIRECTION POTENIO.DR 51.76 % 

PASSENGER PHOTO SENSOR 255 

NUMBER OF DTC: 1 ITEMS 
Yy 

[FIX | SCFN| FULL] [PART] GAPH|_ |HELP] PART] [ERAS HELP 


Fig 1: The current data in abnormal state. 
Fig 2 : DTC B24ce. 
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4. Are the DTC B2406 present and is parameter of "Driver AIR MIX Potentiometer" fixed? 

There is any fault in Driver AIR MIX Motor. If the parameter of "Driver AIR MIX DOOR" is 30% or less 
when the actuator operates to the hot position, or If the parameter is 60% and more when the actuator operates 
to the cold position. 

YES 
Go to "Inspection" procedure. 
| NO = = 
Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA = = = |] 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix potentiometer. 


(3) Measure resistance between terminal "3,4" of Driver Air Mix Motor and terminal "9,22" of A/C control unit. 


Specification : Approx. 0 Q 


— olf M ilin 
* * 
[6 | ence 


. Motor (Warm) 

- Motor (Cool) 

Potentiometer ground 
Potentiometer signal 

Sensor reference voltage(+5V) 


—— 
NOs Wh 


13/12] « [oll s|7]6 s|4] 3] 2/1 
Emp > ar ' 
* | 25/24/23/22) 21/20/19 18/17| 16| 15| 14 


T 


(4) Is the measured resistance within specifications? 


YES 
Go to "Check for short to ground in harness" procedure. 


EA o ë = = = 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
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2. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix Actuator. 


(3) Measure resistance between terminal "3,4" of Driver Air Mix Motor and chassis ground. 


Specification : Approx. œ Q 


_ = i L LJ 
| 
| 


|+ 
J0 [5|4]3] 


1 

2- 

3. Motor (Warm) 

4. Motor (Cool) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Sensor reference voltage(+5V) 


(4) Is the measured resistance within specifications? 
YES 
Go to "Visual/Physical Inspection " procedure. 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
NO M 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix potentiometer. 


(3) Measure resistance between terminal "3,4" of Driver Air Mix Motor and terminal "9,22" of A/C control unit. 


Specification : Approx. 0 Q 


. Motor (Warm) 


| 


13 | 12| *|10 9 
Dae 


, Potentiometer ground 
Potentiometer signal 
. Sensor reference voltage(+5V) 


7/6 5ļ]4]32 
—j—__ g 
20/18 18|17| 16 


(4) Is the measured resistance within specifications? 
YES 
Go to "Check for short to ground in harness" procedure. 


EA = = = |] 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


4 
2 
3 
4. Motor (Cool) 
5 
6 
7 


| 
2}1 
18[14 


2. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix Actuator. 


(3) Measure resistance between terminal "3,4" of Driver Air Mix Motor and chassis ground. 


Specification : Approx. œ Q 


. Motor (Warm) 

. Motor (Cool) 

Potentiometer ground 

. Potentiometer signal 

. Sensor reference voltage(+5V) 


NHOohewp =a 
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(4) Is the measured resistance within specifications? 
YES 
Go to "Visual/Physical Inspection " procedure. 
| NO 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
NO D 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for open in harness. 
(1) Ignition "OFF" 
(2) Disconnect Driver Air Mix potentiometer. 


(3) Measure resistance between terminal "1,2" of Driver Air Mix Motor and terminal "9,22" of A/C control unit. 


Specification : Approx. 0 Q 


3. Motor (Cool) 

4, Motor (Warm) 
| 5. Sensor reference voitage(+5V) 
| 6. Potentiometer signal 
7, Potentiometer ground 


* | 25/24/23 
T U 


(4) Is the measured resistance within specifications? 
YES 
Go to "Check for short to ground in harness" procedure. 


EA = = = 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
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2. Check for short to ground in harness. 
(1) Ignition "OFF" 
(2) Disconnect Driver Air Mix Actuator. 


(3) Measure resistance between terminal "1,2" of Driver Air Mix Motor and chassis ground. 


Specification : Approx. œ Q 


1, Motor (Cool) 

2, Motor (Warm) 

- = 3. Sensor reference voltage(+5V) 
4. Potentiometer signal 

5. Potentiometer grcund 


(4) Is the measured resistance within specifications? 
YES 
Go to "Visual/Physical Inspection " procedure. 


EA = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


VISUAL/PHYSICAL INSPECTION 
1. Check actuator. 


Check if Driver Air Mix Actuator works properly through ACTUATION TEST. 
(1) Ignition : ON 


(2) Connect Scantool and select " ACTUATION TEST" mode and press [F1] 


1.3 ACTUATION TEST 


[DRIVER AIR MIX DOOR - DRIVE 50% 
DURATION [UNTIL STOP KEY 


+ + 


| METHOD | ACTIVATION 


IG. KEY ON 
ENGINE RUNNING 


| CONDITION 


PRESS [STRT], IF YOU ARE READY! 
[STAT] [STOP] 


Fig 3 : Selecting "ACTUATION TEST" mode. 
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(3) Does Driver Air Mix Actuator work properly? 


YES 
Go to "Component Inspection" procedure. 


EA = = = 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
VISUAL/PHYSICAL INSPECTION 


1. Check actuator. 
Check if Driver Air Mix Actuator works properly through ACTUATION TEST. 
(1) Ignition : ON 


(2) Connect Scantool and select " ACTUATION TEST" mode and press [F1] 


1.3 ACTUATION TEST 


DRIVER AIR MIX DOOR - DRIVE 50% 


DURATION [UNTIL STOP KEY 


+ 


METHOD ACTIVATION 


+ 4 


IG. KEY ON 
ENGINE RUNNING 


CONDITION 


| PRESS [STRT], IF YOU ARE READY! 
STAT] [STOP] 


Fig 3 : Selecting "ACTUATION TES I~ moge. 


(3) Does Driver Air Mix Actuator work properly? 


YES 
Go to "Component Inspection" procedure. 


NO = o = i 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


VISUAL/PHYSICAL INSPECTION 
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1. Check actuator. 
Check if Driver Air Mix Actuator works properly through ACTUATION TEST. 
(1) Ignition : ON 


(2) Connect Scantool and select " ACTUATION TEST" mode and press [F1] 


1.3 ACTUATION TEST 


| DRIVER AIR MIX DOOR - DRIVE 50% 
(DURATION [UNTIL STOP KEY 


. 4 


[METHOD [ACTIVATION 


IG. KEY ON 
ENGINE RUNNING 


| CONDITION 


| PRESS [STRT], IF YOU ARE READY! 
[STRT STOP! 


Fig 3 : Selecting "ACTUATION TEST” mode. 


(3) Does Driver Air Mix Actuator work properly? 


YES 
Go to "Component Inspection" procedure. 


“°°; 4 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "3" and 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


3. Motor (Warm) 

4 Motor (Cool) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Sensor reference voltage(+5V) 
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(5) Does the actuator work properly? 


YES 
Go to "Check potentiometer" procedure. 


| NO ee 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Driver Air Mix potentiometer. 


(3) Measure voltage between terminal "3" and "4" of Driver Air Mix potentiometer while operating the temp. swit 


Specification : Refer the specifications in fig 3) 


. Motor (Warm) 


. Potentiometer ground 
. Potentiometer signal 


1 
2 
3 
4. Motor (Cool) 
5 
6 
7. Sensor reference voltage(+5V) 


MAX. Cooling 0.3 +0.15V Low voltage : 0.08V or les 
4.7+0.15V High voltage : 4.9V or moi 


4.7V 


Output 
voltage 


2.5V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 
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(4) Is the measured voltage within specifications in fig3? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


3. Check A/C Control Unit. 
(1) Engine "ON" 


(2) Connect A/C Control Unit. 
(3) Measure voltage between terminal "9" and "22" of A/C Control Unit while operating the temp. switch. 


Specification :Approx. 12V 


ry 


E BO an 716 


| + | 25]24]29/22]21]20] 


+— 


s[7[s[s[4[3]2[1) 
21]20/19|18]17| 16 | 15] 14 


3 | 214 


16/15/14 
U 


[13] 12] + [o 


i 20/19 
+ | 25|24|23/28 
LAr 22] 


aja 
18|17 


9. Motor 
22. Motor 


(4) Is the measured voltage within specifications? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


EA ç = 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 


1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix Potentiometer. 
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(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "3" and 


grounding terminal "4". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


| NO = = 


ed 


3. Motor (Warm) 

4 Motor (Cool) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Sensor reference voltage(+5V) 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 


and then go to "Verification of Vehicle Repair" procedure. 
2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Driver Air Mix potentiometer. 


(3) Measure voltage between terminal "3" and "4" of Driver Air Mix potentiometer while operating the temp. swit 


Specification : Refer the specifications in fig 3) 


pi 


onko 


dhll 


isla 


. Motor (Warm) 

. Motor (Cool) 

. Potentiometer ground 

. Potentiometer signal 

. Sensor reference voltage(+5V) 


MAX. Cooling 0.3 +0.15V 


Low voltage : 0.08V or les 


4.7 +0.15V High voltage : 4.9V or moi 
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4.7 


Output 
voltage 


25V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 


(4) Is the measured voltage within specifications in fig3? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


3. Check A/C Control Unit. 
(1) Engine "ON" 


(2) Connect A/C Control Unit. 
(3) Measure voltage between terminal "9" and "22" of A/C Control Unit while operating the temp. switch. 


Specification :Approx. 12V 


12|* 10/9] 3 eile 
De | d H l 7 5 
aor- ou BBE 16] 15/14 | 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
| NO M 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 
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— 


. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "1" and 
grounding terminal "2". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


nN g | 


2 dele 


1. Motor (Cool) 

2. Motor (Warm) 

3. Sensor reference voltage(+5V) 
4. Potentiometer signal 

5. Potentiometer ground 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


EA = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 
(2) Connect Driver Air Mix potentiometer. 


(3) Measure voltage between terminal "4" and "5" of Driver Air Mix potentiometer while operating the temp. swit 


Specification : Refer the specifications in fig 3) 


Motor (Cool) 

Motor (Warm) 

Sensor reference voltage(+5V) 
. Potentiometer signal 
. Potentiometer ground 


1 
2 
3 
4 
5 


MAX. Cooling 0.3+0.15V Low voltage : 0.08V or les 
4.7 +0.15V High voltage : 4.9V or moi 
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4.7 


Output 
voltage 


25V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 


(4) Is the measured voltage within specifications in fig3? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


3. Check A/C Control Unit. 
(1) Engine "ON" 


(2) Connect A/C Control Unit. 
(3) Measure voltage between terminal "9" and "22" of A/C Control Unit while operating the temp. switch. 


Specification :Approx. 12V 


12|* 10/9] 3 eile 
De | d H l 7 5 
aor- ou BBE 16] 15/14 | 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
| NO M 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


VERIFICATION OF VEHICLE REPAIR 
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After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO = = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
EA = = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


EA = = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B2408 


COMPONENT LOCATION 


pa rria Intake Door Actuator 


COMPONENT LOCATION 
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NA q = E Intake Door Actuator 


COMPONENT LOCATION 


) = 
NL) a at intake Door Actuator 


GENERAL DESCRIPTION 

Intake door located at heater unit controls the inlet of car. When driver operates the intake switch, A/C controller 
recirculationeives mode signal from intake switch and operates intake door actuator to turn intake door to intended 
position. (with fresh mode signal, intake door is closed and with fresh mode signal, intake door is opened. 
GENERAL DESCRIPTION 

Intake door located at heater unit controls the inlet of car. When driver operates the intake switch, A/C controller 
recirculationeives mode signal from intake switch and operates intake door actuator to turn intake door to intended 
position. (with fresh mode signal, intake door is closed and with fresh mode signal, intake door is opened. 
GENERAL DESCRIPTION 

Intake door located at heater unit controls the inlet of car. When driver operates the intake switch, A/C controller 
recirculationeives mode signal from intake switch and operates intake door actuator to turn intake door to intended 
position. (with fresh mode signal, intake door is closed and with fresh mode signal, intake door is opened. 


DTC DESCRIPTION 


The A/C controller sets DTC B2408 if the intake motor Doesn't move to intended position within 40sec(The A/C 
controller attempts to move the intake door for a 2 second duration at a freshquency of 3 times every 20 seconds 
before storing a DTC.) 


DTC DESCRIPTION 
The A/C controller sets DTC B2408 if the intake motor Doesn't move to intended position within 40sec(The A/C 
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controller attempts to move the intake door for a 2 second duration at a freshquency of 3 times every 20 seconds 
before storing a DTC.) 

DTC DESCRIPTION 
The A/C controller sets DTC B2408 if the intake motor Doesn't move to intended position within 40sec(The A/C 


controller attempts to move the intake door for a 2 second duration at a freshquency of 3 times every 20 seconds 
before storing a DTC.) 


DTC DETECTING CONDITION 


Detecting Condition 
DTC Strategy | * Voltage check e Poor connection of 
connected part 


Threshold e Open circuit in 


e Short circuit in 
= 

e Faulty Intake 
DTC DETECTING CONDITION 


DTC Strategy | * Voltage check e Poor connection of 
connected part 


Threshold e Open circuit in 
e Short circuit in 
= 
e Faulty Intake 


DTC DETECTING CONDITION 


DTC Strategy | ° Voltage check e Poor connection of 
connected part 


Threshold e Open circuit in 
e Short circuit in 
z 


e Faulty Intake 
potentiometer 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
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3. Monitor the "Intake Potentiometer" Parameter on the Scantool while operating Intake switch. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP.SNSR oC | B2408 INTAKE MOTOR 
IN-CAR TEMP. SENSOR 

AMBIENT AIR TEMP.SNS 

EVAPORATIVE SENSOR 

DRIVER PHOTO SENSOR 0.00 V 


AIR MIX POPENTIO.(DR.) 84.69 % | 
DIRFCTION POTENIO.DR. 51.76 % | 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC: 1 ITEMS 


FIX | SCAN] [FULL] [FART] GRPH [HELP PART| |ERAS HELP 
Fig. 1 


Fig 1: The currant data in abnormal! state. 
Fig 2: DTC B2408. 
4. Are the DTC B2408 present and is parameter of "Intake Potentiometer" fixed? 

There is any fault in Intake potentiometer. If the parameter of "Intake potentiometer" is 30% or less when the 
actuator operates to the fresh position, or If the parameter is 60% and more when the actuator operates to the 
recirculation position. 

YES 

Go to "Inspection" procedure. 
| NO = i 
Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to Data Link Connector(DLC). 

2. Engine "ON" 

3. Monitor the "Intake Potentiometer" Parameter on the Scantool while operating Intake switch. 


1.2 CURRENT DATA 1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMPSNSR 14.0 °C | B2408 INTAKE MOTOR 
IN-CAR TEMP SENSOR 12.0 °C 

AMBIENT AIR TEMP SNS 126°C 

EVAPORATIVE SENSOR 13.0°C E 

DRIVER PHOTO SENSOR 0.00 V 


AIR MIX POPENTIO.(DR} 84.69 % | 
DIRECTION POTENIO.DR. 51.76 % | 


PASSENGER PHOTO SENSOR | 
INTAKE SENSOA 22 % f NUMBER OF DTC : 1 ITEMS 


PART| [ERAS 


Fig 1 : The currant data in abnormal state 
Fig 2 : DTC B2408. 
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4. Are the DTC B2408 present and is parameter of "Intake Potentiometer" fixed? 
There is any fault in Intake potentiometer. If the parameter of "Intake potentiometer" is 30% or less when the 
actuator operates to the fresh position, or If the parameter is 60% and more when the actuator operates to the 
recirculation position. 


YES 
Go to "Inspection" procedure. 


| NO = = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to Data Link Connector(DLC). 

2. Engine "ON" 

3. Monitor the "Intake Potentiometer" Parameter on the Scantool while operating Intake switch. 


1.2 CURRENT DAIA 1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMFP.SNSR p" B2408 INTAKE MOTOR 

IN-CAR TEMP. SENSOR 

AMBIENT AIR TEMP. SNS 

EVAPORATIVE SENSOR 130°C E 

DRIVER PHOTO SENSOR 0.00 V 

AIR MIX POPENTIO.(DR.) B4.69 % 

DIRECTION POTENIO.DR. 51.76 % 

PASSENGER PHOTO SENSOR 255 

INTAKE SENSOR 29 oy NUMBER OF DTC: 1 ITEMS 


[FART] GRPH [HELP PART| |ERAS| HELP 


Fig 1: The currant data in abnormal state 
Fig2: DTC B2408. 
4. Are the DTC B2408 present and is parameter of "Intake Potentiometer" fixed? 
There is any fault in Intake potentiometer. If the parameter of "Intake potentiometer" is 30% or less when the 
actuator operates to the fresh position, or If the parameter is 60% and more when the actuator operates to the 
recirculation position. 


YES 
Go to "Inspection" procedure. 


EA = = = st 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 


Page 319 of 389 
3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA 4 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Intake potentiometer. 


(3) Measure resistance between terminal "3,4" of Intake potentiometer and terminal "23,10" of A/C control unit. 


Specification : Approx. 0 Q 


nila 


* * 
[7|6|5 4/3 


1.- 
I 2 
Š ef» 4| 3 JE 3. Motor (Rec) 
= ttet - 4. Motor (Fre) 
{20/19/18 /17| 16 | $] 14 5. Potentiometer ground 
6. Potentiometer signal 
7. Sensor reference voltage(+5¥V) 


(4) Is the measured resistance within specifications? 
YES 
Go to "Check for short to ground in harness" procedure. 


o 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


2. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect Driver Air Mix Actuator. 
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(3) Measure resistance between terminal "3,4" of Driver Air Mix Motor and chassis ground. 


Specification : Approx. œ Q 


. Motor (Rec) 

. Motor (Fre) 

. Potentiometer ground 

. Potentiometer signal 

. Sensor reference voltage(+5V) 


j pe 
2 
3 
4 
3 
4 
5 


(4) Is the measured resistance within specifications? 
YES 
Go to "Visual/Physical Inspection " procedure. 
Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for open in harness. 


(1) Ignition "OFF" 
(2) Disconnect Intake potentiometer. 


(3) Measure resistance between terminal "3,4" of Intake potentiometer and terminal "23,10" of A/C control unit. 


Specification : Approx. 0 Q 


1 
a a 

3. Motor (Rec) 

- ! $ 4. Motor (Fre) 

25 24)88] 22] 21/20 5 

6 

7 


. Potentiometer ground 
. Potentiometer signal 
. Sensor reference voltage(+5¥V) 


(4) Is the measured resistance within specifications? 
YES 
Go to "Check for short to ground in harness" procedure. 
Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
2. Check for short to ground in harness. 
(1) Ignition "OFF" 
(2) Disconnect Driver Air Mix Actuator. 


(3) Measure resistance between terminal "3,4" of Driver Air Mix Motor and chassis ground. 


Specification : Approx. œ Q 


* * 
ERAR 


hi 

2.- 

3. Motor (Rec) 

4. Motor (Fre) 

3. Potentiometer ground 

4, Potentiometer signal 

5. Sensor reference voltage(+5V) 
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(4) Is the measured resistance within specifications? 


YES 
Go to "Visual/Physical Inspection " procedure. 


EA = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 
TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
No ne 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for open in harness. 
(1) Ignition "OFF" 
(2) Disconnect Intake potentiometer. 


(3) Measure resistance between terminal "1,2" of Intake potentiometer and terminal "23,10" of A/C control unit. 


Specification : Approx. 0 Q 


. Motor (Rec) 


1 
2. Motor (Fre) 

3. Potentiometer ground 
4 

5 


—] jf [7] 
[13 12) * iO] o[* | *]6[*[4] 3] 2] 1 
[26 25 2aigaj22l21120lral18i17 16 |75 v4 


ry +} 


Potentiometer signal 
Sensor reference voltage(+5V) 


(4) Is the measured resistance within specifications? 


YES 
Go to "Check for short to ground in harness" procedure. 


EA = = = 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
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2. Check for short to ground in harness. 
(1) Ignition "OFF" 
(2) Disconnect Driver Air Mix Actuator. 


(3) Measure resistance between terminal "1,2" of Driver Air Mix Motor and chassis ground. 


Specification : Approx. œ Q 


1. Motor (Rec) 

2. Motor (Fre) 

= = 3. Potentiometer ground 

4. Potentiometer signal 

5. Sensor reference voltage(+5V) 


(4) Is the measured resistance within specifications? 
YES 
Go to "Visual/Physical Inspection " procedure. 


EA = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


VISUAL/PHYSICAL INSPECTION 
1. Check actuator. 


Check if Driver Air Mix Actuator works properly through ACTUATION TEST. 
(1) Ignition : ON 


(2) Connect Scantool and select " ACTUATION TEST" mode and press [F1] 


1.3 ACTUATION TEST 


[DRIVER AIR MIX DOOR - DRIVE 50% 
DURATION [UNTIL STOP KEY 


+ + 


| METHOD | ACTIVATION 


IG. KEY ON 
ENGINE RUNNING 


| CONDITION 


PRESS [STRT], IF YOU ARE READY! 
[STAT] [STOP] 


Fig 3 : Selecting "ACTUATION TEST" mode. 
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(3) Does Intake Actuator work properly? 


YES 
Go to "Component Inspection" procedure. 


EA = = = 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
VISUAL/PHYSICAL INSPECTION 


1. Check actuator. 
Check if Driver Air Mix Actuator works properly through ACTUATION TEST. 
(1) Ignition : ON 


(2) Connect Scantool and select " ACTUATION TEST" mode and press [F1] 


1.3 ACTUATION TEST 


DRIVER AIR MIX DOOR - DRIVE 50% 


DURATION [UNTIL STOP KEY 


+ 


METHOD ACTIVATION 


+ 4 


IG. KEY ON 
ENGINE RUNNING 


CONDITION 


| PRESS [STRT], IF YOU ARE READY! 
STAT] [STOP] 


Fig 3: Selecting "ACTUATION [ES I~ moge. 


(3) Does Intake Actuator work properly? 


YES 
Go to "Component Inspection" procedure. 


NO = o = i 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


VISUAL/PHYSICAL INSPECTION 
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1. Check actuator. 


Check if Driver Air Mix Actuator works properly through ACTUATION TEST. 
(1) Ignition : ON 


(2) Connect Scantool and select " ACTUATION TEST" mode and press [F1] 


1.3 ACTUATION TEST 


| DRIVER AIR MIX DOOR - DRIVE 50% 
| , 


DURATION [UNTIL STOP KEY 


. 4 


[METHOD [ACTIVATION 


IG. KEY ON 
ENGINE RUNNING 


| CONDITION 


| PRESS [STRT], IF YOU ARE READY! 
[STRT STOP! 


Fig 3 : Selecting "ACTUATION TEST” mode. 


(3) Does Intake Actuator work properly? 
YES 
Go to "Component Inspection" procedure. 


EA ë ë = 7 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Intake Potentiometer. 


(3) Verify that the temperature actuator operates to the fresh position when connecting 12V to the terminal "3" anı 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the recirculation position when the connections are reversed. 


1 

9 - 

3. Motor (Rec) 
4, Motor (Fre) 
5 
6 
7 


. Potentiometer ground 
. Potentiometer signal 
. Sensor reference voltage(+5V) 
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(5) Does the actuator work properly? 


YES 
Go to "Check potentiometer" procedure. 


| NO ee 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Intake potentiometer. 


(3) Measure voltage between terminal "5" and "6" of Intake potentiometer while operating Intake switch. 


Specification : Refer the specifications 


1 

2.- 

3. Motor (Rec) 
4. Motor (Fre) 
5 
6 
Fd 


. Potentiometer ground 
. Potentiometer signal 
. Sensor reference voltage(+5V) 


0.3+0.15V Low voltage : 0.08V or les 
4.7+0.15V High voltage : 4.9V or moi 


Specifications : Voltage value of Intake potentiometer as a function of position of Intake. 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO ee 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 
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3. Check A/C Control Unit. 


(1) Engine "ON" 
(2) Connect A/C Control Unit. 
(3) Measure voltage between terminal "10" and "23" of A/C Control Unit while operating the Intake switch. 


Specification :Approx. 12V 


[b+ | | 


13 efeke 9/8 7\6 5|4 HGE | 
+ | 25|24/23]/22]21/20|19]18]17| 16/15 | 14 
J 1 
10. Motor 
23. Motor 


(4) Is the measured voltage within specifications? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 


1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Intake Potentiometer. 


(3) Verify that the temperature actuator operates to the fresh position when connecting 12V to the terminal "3" an 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the recirculation position when the connections are reversed. 


{ 
2. - 

3. Motor (Rec) 
4, Motor (Fre) 
5 
6 
7 


. Potentiometer ground 
. Potentiometer signal 
. Sensor reference vottage(+5V) 
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(5) Does the actuator work properly? 


YES 
Go to "Check potentiometer" procedure. 


| NO ee 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Intake potentiometer. 


(3) Measure voltage between terminal "5" and "6" of Intake potentiometer while operating Intake switch. 


Specification : Refer the specifications 


1 

2.- 

3. Motor (Rec) 
4. Motor (Fre) 
5 
6 
Fd 


. Potentiometer ground 
. Potentiometer signal 
. Sensor reference voltage(+5V) 


0.3+0.15V Low voltage : 0.08V or les 
4.7+0.15V High voltage : 4.9V or moi 


Specifications : Voltage value of Intake potentiometer as a function of position of Intake. 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO ee 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 
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3. Check A/C Control Unit. 


(1) Engine "ON" 
(2) Connect A/C Control Unit. 
(3) Measure voltage between terminal "10" and "23" of A/C Control Unit while operating the Intake switch. 


Specification :Approx. 12V 


[b+ | | 


13 efeke 9/8 7\6 5|4 HGE | 
+ | 25|24/23]/22]21/20|19]18]17| 16/15 | 14 
J 1 
10. Motor 
23. Motor 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 
COMPONENT INSPECTION 
1. Check actuator motor. 
(1) Ignition "OFF" 
(2) Disconnect Intake Potentiometer. 


(3) Verify that the temperature actuator operates to the fresh position when connecting 12V to the terminal "1" anı 
grounding terminal "2". 


(4) Verify that the temperature actuator operates to the recirculation position when the connections are reversed. 


Eln 


ibn 5 
| Ae Ermi 
(=) 


1. Motor (Rec) 

2. Motor (Fre) 

3. Potentiometer ground 

4. Potentiometer signal 

5. Sensor reference vottage(+5V) 
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(5) Does the actuator work properly? 


YES 
Go to "Check potentiometer" procedure. 


| NO ee 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 
(2) Connect Intake potentiometer. 


(3) Measure voltage between terminal "3" and "4" of Intake potentiometer while operating Intake switch. 


Specification : Refer the specifications 


ri 


[+ i+ [5] 4/3 


1. Motor (Rec) 

2. Motor (Fre) 

3. Potentiometer ground 

4. Potentiometer signal 

5. Sensor reference voltage(+5V) 


0.3+0.15V Low voltage : 0.08V or les 
4.7+0.15V High voltage : 4.9V or moi 


Specifications : Voltage value of Intake potentiometer as a function of position of Intake. 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
| NO M 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 
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3. Check A/C Control Unit. 
(1) Engine "ON" 


(2) Connect A/C Control Unit. 
(3) Measure voltage between terminal "10" and "23" of A/C Control Unit while operating the Intake switch. 


Specification :Approx. 12V 


tt] 


E 13 T T 716 51413 EE 
| 13 2|» + | 25|24/23/20 ae 16/15 |14 
* | 25 [2483] 22] Ce ‘alt? rshi 14] 
10. Motor 
23. Motor 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO = i 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO = i 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
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3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 


EA = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B2409 


COMPONENT LOCATION 


par re ere - Mode Control Actuator 


COMPONENT LOCATION 


eran - Mode Control Actuator 


COMPONENT LOCATION 
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ran 


A N 
wE TOE SSN Mode Control Actuator 


GENERAL DESCRIPTION 

The mode control actuator mounted on heater unit, adjusts position of mode door by operating Direction Motor 
based on signal of A/C control unit. Pressing mode select switch makes the mode control actuator shift in order of 
vent— B/L — floor — mix. 

GENERAL DESCRIPTION 

The mode control actuator mounted on heater unit, adjusts position of mode door by operating Direction Motor 
based on signal of A/C control unit. Pressing mode select switch makes the mode control actuator shift in order of 
vent— B/L — floor — mix. 

GENERAL DESCRIPTION 

The mode control actuator mounted on heater unit, adjusts position of mode door by operating Direction Motor 
based on signal of A/C control unit. Pressing mode select switch makes the mode control actuator shift in order of 
vent— B/L — floor — mix. 


DTC DESCRIPTION 

The A/C controller sets DTC B2409 if the direction motor doesn't move to intended position within 40sec(In this 
case, A/C controller try to move mode door for 2sec. 3 times, every 20 sec. before setting DTC). 

DTC DESCRIPTION 

The A/C controller sets DTC B2409 if the direction motor doesn't move to intended position within 40sec(In this 
case, A/C controller try to move mode door for 2sec. 3 times, every 20 sec. before setting DTC). 

DTC DESCRIPTION 

The A/C controller sets DTC B2409 if the direction motor doesn't move to intended position within 40sec(In this 
case, A/C controller try to move mode door for 2sec. 3 times, every 20 sec. before setting DTC). 


DTC DETECTING CONDITION 
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e Poor connection of 
e Open circuit in 
Threshold harness 
harness 
e Faulty driver 
potentiometer 
Unit. 


DTC DETECTING CONDITION 


Detecting Condition 


e Poor connection of 
e Open circuit in 
Threshold harness 
harness 


or e Faulty driver 
Detecting time | ° 0.3 sec direction: 
potentiometer 
Unit. 
DTC DETECTING CONDITION 


e Poor connection of 
e Open circuit in 
Threshold harness 
harness 
e Faulty driver 
potentiometer 
Unit. 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
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3. Monitor the "DIRECTION POTENTIO" parameter on the scantool while operating mode switch. 


l 4.2 CURRENT DATA l 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP.SNSR 14.0 °C å B2409 DIRECTION MOTOR 
IN-CAR TEMP.SENSOR 12.0 °C 
AMBIENT AIR TEMP.SNS 120°C 
EVAPORATIVE SENSOR 13.0 °C 
DRIVER PHOTO SENSOR ooov |E 
AIR MIX POPENTIO.(DR.) 84.69 % 
DIRECTION POTENIO 
PASSENGER PHOTO SENSOR 255 a e 
NUMBER OF DTC : 1 ITEMS 
Y 
| FIX | SCRN| FULL] PART| GRPH [HELP]  [PART| |ERAS| [HELP| 


Fig 1 : The current dala in abnormal stale 
Fig 2: OTC B2409 
4. Are the DTC B2409 present and is parameter of "DIRECTION POTENTIO." fixed? 
There is any fault in Driver Direction Motor. If the parameter of "Driver DIRECTION POTENTIO." is 10% 
or less on "VENT" mode, or If the parameter is 90% or more on "DEF" mode. 


YES 
Go to "Inspection" procedure. 


EA ë = ë 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to Data Link Connector(DLC). 

2. Engine "ON" 

3. Monitor the "DIRECTION POTENTIO" parameter on the scantool while operating mode switch. 


i 1.2 CURRENT DATA — 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP.SNSR 14.0 °C å B2409 DIRECTION MOTOR 

IN-CAR TEMP.SENSOR 12.0 °C 

AMBIENT AIR TEMP.SNS 12.0 °C 

EVAPORATIVE SENSOR 13.0 °C 

DRIVER PHOTO SENSOR o.00V |ff 

AIR MIX POPENTIO.(DR.) 84.69 % 

DIRECTION POTENIO 

PASSENGER PHOTO SENSOR 255 

NUMBER OF DTC: 1 ITEMS 


HELP 


[FIX | SCRAN) FULL] PART 


Fig 1: The current dala in abnormal stata 
Fig2: DTC B2429 
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4. Are the DTC B2409 present and is parameter of "DIRECTION POTENTIO." fixed? 
There is any fault in Driver Direction Motor. If the parameter of "Driver DIRECTION POTENTIO." is 10% 
or less on "VENT" mode, or If the parameter is 90% or more on "DEF" mode. 


YES 
Go to "Inspection" procedure. 


| NO = = e] 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 

1. Connect scantool to Data Link Connector(DLC). 

2. Engine "ON" 

3. Monitor the "DIRECTION POTENTIO" parameter on the scantool while operating mode switch. 


i 1.2 CURRENT DATA i 1.1 DIAGNOSTIC TROUBLE CODES 
HEATER WATER TEMP.SNSR 14.0 °C à B2409 DIRECTION MOTOR 
IN-CAR TEMP.SENSOR 12.0 °C 
AMBIENT AIR TEMP.SNS 120°C 
EVAPORATIVE SENSOR 13.0 °C 
DRIVER PHOTO SENSOR o.00V IE 
AIR MIX POPENTIO.(DR.) 84.69 7o 
DIRECTION POTENIO 
PASSENGER PHOTO SENSOR 255 
NUMBER OF DTC : 1 ITEMS 
ká 


2ART| |ERAS| HELP 


Fix ) SCRN FULL) PART 


Fig 1: The current data in abnormal stata 
Fig2: DTC 82409 
4. Are the DTC B2409 present and is parameter of "DIRECTION POTENTIO." fixed? 
There is any fault in Driver Direction Motor. If the parameter of "Driver DIRECTION POTENTIO." is 10% 
or less on "VENT" mode, or If the parameter is 90% or more on "DEF" mode. 


YES 
Go to "Inspection" procedure. 


| NO = = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 

1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
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3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA 4 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect mode Actuator. 


(3) Measure resistance between terminal "3,4" of Direction Motor and terminal "21,15" of A/C control unit. 


Specification : Approx. 0 Q 


1 
es i 
| 3. Motor (Def) 
T ell olel7l6lsl4] 3 F 4. Motor (Vent) 
Sika ê| ow mae — 5. Potentiometer ground 
| * 25 |24/23 22/21/20 19/18 SH 14 | 6. Potentiometer signal 
7 7. Sensor reference voltage(+5V) 


(4) Is the measured resistance within specifications? 


YES 
Go to "Check for short to ground in harness" procedure. 


EA = = e] 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


2. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect mode Actuator. 
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(3) Measure resistance between terminal "3,4" of Direction Motor and chassis ground. 


Specification : Approx. œ Q 


. Motor {Def} 


Potentiometer ground 
Potenticmeter signal 


1 
2 
3 
4. Motor {Vent) 
5 
6 
7. Sersor reference voltage(+5V) 


(4) Is the measured resistance within specifications? 
YES 
Go to "Visual/Physical Inspection " procedure. 
Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect mode Actuator. 


(3) Measure resistance between terminal "3,4" of Direction Motor and terminal "21,15" of A/C control unit. 


Specification : Approx. 0 Q 


A 
Ferk 


- Motor (Def) 

. Motor (Vent) 

. Potentiometer ground 

. Potentiometer signal 

. Sensor reference voltage(+5V) 


NOWOSLON 


(4) Is the measured resistance within specifications? 


YES 
Go to "Check for short to ground in harness" procedure. 


| NO = = |] 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


2. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect mode Actuator. 


(3) Measure resistance between terminal "3,4" of Direction Motor and chassis ground. 


Specification : Approx. œ Q 


. Motor {Def} 


. Potentiometer ground 
. Potentiometer signal 


1 
2 
3 
4. Motor {Vent) 
5 
6 
7. Sersor reference voltage(+5V) 
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(4) Is the measured resistance within specifications? 
YES 
Go to "Visual/Physical Inspection " procedure. 


EA = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 
TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
NO D 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for open in harness. 
(1) Ignition "OFF" 
(2) Disconnect mode Actuator. 


(3) Measure resistance between terminal "1,2" of Direction Motor and terminal "21,15" of A/C control unit. 


Specification : Approx. 0 Q 


1. Motor (Vent) 

2. Motor (Def) 

3. Sensor reference voltage(+5V) 
4. Potentiometer signal 

5. Potentiometer ground 


1098 
23|22|24]20 19/18 


+ 
13 |1211 


25/24 


(4) Is the measured resistance within specifications? 
YES 
Go to "Check for short to ground in harness" procedure. 


EA = = = 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
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2. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect mode Actuator. 


(3) Measure resistance between terminal "1,2" of Direction Motor and chassis ground. 


Specification : Approx. œ Q 


Aln 
2 1 
e5 las 


1. Motor (Vent) 

2. Motor (Def) 

pa = 3. Sensor reference voltage(+5V) 
4. Potentiometer signal 

5. Potentiometer ground 


(4) Is the measured resistance within specifications? 
YES 
Go to "Visual/Physical Inspection " procedure. 
NO 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


VISUAL/PHY SICAL INSPECTION 
1. Check actuator. 


Check if Direction Actuator works properly through ACTUATION TEST. 
(1) Ignition : ON 


(2) Connect Scantool and select " ACTUATION TEST" mode and press [F1] 


1.3 ACTUATION TEST 


| DRIVER AIR OUTLET MODE-DRIVE FOOT | 
[DURATION |UNTIL STOP KEY 


| METHOD ACTIVATION 


IG. KEY ON 
ENGINE RUNNING 


CONDITION 


| | 
| PRESS [STRT], IF YOU ARE READY! 


Fig 3 : Selecting "ACTUATION TEST” mode. 
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(3) Does Direction Actuator work properly? 


YES 
Go to "Component Inspection" procedure. 


EA = = = 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
VISUAL/PHY SICAL INSPECTION 


1. Check actuator. 
Check if Direction Actuator works properly through ACTUATION TEST. 
(1) Ignition : ON 


(2) Connect Scantool and select " ACTUATION TEST" mode and press [F1] 


1.3 ACTUATION TEST 


| DRIVER AIR OUTLET MODE-DRIVE FOOT | 
DURATION [UNTIL STOP KEY 


METHOD ACTIVATION 


IG. KEY ON 
ENGINE RUNNING 


CONDITION 


L 1 
| _ PRESS [STRT], IF YOU ARE READY! 


stAT] [STOP] 


Fig 3 : Selecting "ACTUATION IESI" mode. 


(3) Does Direction Actuator work properly? 


YES 
Go to "Component Inspection" procedure. 


EA = o = i 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


VISUAL/PHYSICAL INSPECTION 
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1. Check actuator. 


Check if Direction Actuator works properly through ACTUATION TEST. 
(1) Ignition : ON 


(2) Connect Scantool and select " ACTUATION TEST" mode and press [F1] 


1.3 ACTUATION TEST 


DRIVER AIR OUTLET MODE-DRIVE FOOT | 
[DURATION (UNTIL STOP KEY 


| 
$ 
| 


| METHOD ACTIVATION 


IG. KEY ON 
ENGINE RUNNING 


CONDITION 


L i 
| PRESS [STRT], IF YOU ARE READY! 


[STRT] [STOP] 


Fig 3 : Selecting "ACTUATION TEST" mode. 


(3) Does Direction Actuator work properly? 
YES 
Go to "Component Inspection" procedure. 
|NO M 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check actuator. 
(1) Ignition "OFF" 


(2) Disconnect Direction potentiometer. 


(3) Verify that the mode actuator operates to the vent mode when connecting 12V to the terminal "3" and groundi: 
terminal "4". 


(4) Verify that the mode actuator operates to the def mode when the connections are reversed. 


1 
2. - 

3. Motor (Def) 
4. Motor (Vent) 
5 
6 
7 


. Potentiometer ground 
. Potentiometer signal 
. Sensor reference voltage|+5V) 
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(5) Does the actuator work properly? 


YES 
Go to "Check potentiometer" procedure. 


| NO ee 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 
(2) Connect Direction potentiometer. 


(3) Measure voltage between terminal "3" and "4" of Direction potentiometer as the mode switch is operated. 


Specification : Refer the specifications in fig 3 


eT Tl 
[815/413] 


~ 


| 


3. Motor (Def) 

4. Motor (Vent) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Senser reference voltage(+5V) 
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4.7 


Output 
voltage 


2.5V 


0.3V 
DEF Direction Potentiometer VENT 


Fig 3) Specifications : Voltage value as a function of position of direction potentiometer. 


(4) Is the measured voltage within specifications in fig3? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


3. Check A/C Control Unit. 
(1) Engine : "ON" 


(2) Connect A/C Control Unit. 
(3) Measure voltage between terminal "15" and "21" of A/C Control Unit while operating the mode switch. 


Specification :Approx. 12V 
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15. Motor 
21. Motor 


(4) Is the measured voltage within specifications? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO re 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 
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1. Check actuator. 


(1) Ignition "OFF" 
(2) Disconnect Direction potentiometer. 


(3) Verify that the mode actuator operates to the vent mode when connecting 12V to the terminal "3" and ground 
terminal "4". 


(4) Verify that the mode actuator operates to the def mode when the connections are reversed. 


1 

2. - 

3. Motor (Def) 
4. Motor (Vent) 
5 
5 


. Potentiometer ground 
. Potentiometer signal 
7. Sensor reference voltage(+5V) 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


NO O = i 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Direction potentiometer. 


(3) Measure voltage between terminal "3" and "4" of Direction potentiometer as the mode switch is operated. 


Specification : Refer the specifications in fig 3 


2.- 

3. Motor (Def) 

4. Motor (Vent) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Sensor reference voltage(+5V) 
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Door position Voltage (3-4) Error detecting 


47V 


Output 
voltage 


2.5V 


0.3V 
DEF Direction Potentiometer VENT 


Fig 3) Specifications : Voltage value as a function of position of direction potentiometer. 


(4) Is the measured voltage within specifications in fig3? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
NO 
Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 
3. Check A/C Control Unit. 
(1) Engine : "ON" 
(2) Connect A/C Control Unit. 
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(3) Measure voltage between terminal "15" and "21" of A/C Control Unit while operating the mode switch. 


Specification :Approx. 12V 


C] 
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h T 
moan 3l: 13 12] 11/10] 9 | 6 | 7 6/5/4/3]2] 1] 
E 18|17 16 15 + | 29|24|23/22| 21 20 1911811 5/14 | 
LJ a 


15. Motor 
21. Motor 


(4) Is the measured voltage within specifications? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 
1. Check actuator. 
(1) Ignition "OFF" 


(2) Disconnect Direction potentiometer. 


(3) Verify that the mode actuator operates to the vent mode when connecting 12V to the terminal "1" and ground 
terminal "2". 


(4) Verify that the mode actuator operates to the def mode when the connections are reversed. 


(+) (-) 1. Motor (Vent) 
2. Motor (Def) 
3. Sensor reference voltagei+5V) 
4. Potentiometer signal 
5. Potentiometer ground 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


| NO = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 
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2. Check potentiometer 
(1) Ignition "ON" 
(2) Connect Direction potentiometer. 


(3) Measure voltage between terminal "4" and "5" of Direction potentiometer as the mode switch is operated. 


Specification : Refer the specifications in fig 3 


1. Motor (Vent) 

2. Motor (Det) 

3. Sensor reference voitage(+5V) 
4. Potentiometer signal 

5. Potentiometer ground 


0.3V 
DEF Direction Potentiometer VENT 


Fig 3) Specifications : Voltage value as a function of position of direction potentiometer. 
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(4) Is the measured voltage within specifications in fig3? 


YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


3. Check A/C Control Unit. 
(1) Engine : "ON" 


(2) Connect A/C Control Unit. 
(3) Measure voltage between terminal "15" and "21" of A/C Control Unit while operating the mode switch. 


Specification :Approx. 12V 


K] 


13 12|11]10| 9/8 76/5 ; 
a lalala naan 
+ | 25|24|23/22| 21/20 19|18 


Weolralie 


i7 16 | 14 


15. Motor 
21. Motor 


(4) Is the measured voltage within specifications? 


YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 

3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 
| NO ç = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
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3. Are any DTCs present? 


YES 
Go to the applicable troubleshooting procedure. 
| NO ne 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


EA = = = 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > B2415 


COMPONENT LOCATION 


ye of s } Temperature Control Actuator 


COMPONENT LOCATION 


SA sel Temperature Control Actuator 


COMPONENT LOCATION 
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5 oR. 
AN 
Soy 9) 4 ae ~ Temperature Control Actuator 
fo P> 
S4 


GENERAL DESCRIPTION 

Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 
from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 

GENERAL DESCRIPTION 

Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 
from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 

GENERAL DESCRIPTION 

Temperature control actuator located at heater unit, regulates the temperature by the procedure as follows. Signal 
from control unit adjusts position of temp. door by operating temp. motor and then temperature will be regulated by 
the hot/cold air ratio decided by position of temp. door. 


DTC DESCRIPTION 


The A/C controller sets DTC B2415 if the air mix actuator doesn't move to intended position within 40sec (In this 
case, A/C controller try to move temp. door for 2sec. 3 times, every 20 sec. before setting DTC). 


DTC DESCRIPTION 


The A/C controller sets DTC B2415 if the air mix actuator doesn't move to intended position within 40sec (In this 
case, A/C controller try to move temp. door for 2sec. 3 times, every 20 sec. before setting DTC). 


DTC DESCRIPTION 


The A/C controller sets DTC B2415 if the air mix actuator doesn't move to intended position within 40sec (In this 
case, A/C controller try to move temp. door for 2sec. 3 times, every 20 sec. before setting DTC). 


DTC DETECTING CONDITION 
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e Poor connection of 
DTC Strategy Voltage check oaei tart 
e Open circuit in 
Threshold ~<0.1V harness 
a * Short circuit in 
harness 
Mix potentiometer 
Unit 


DTC DETECTING CONDITION 


e Poor connection of 
DTC Strategy Voltage check connected part 

e Open circuit in 
Threshold ~<0.1V harness 
value e Short circuit in 


harness 
Mix potentiometer 
Unit 


DTC DETECTING CONDITION 


e Poor connection of 
DTC Strategy Voltage check aan edi 
e Open circuit in 
Threshold s<0ivy harness 
value * Short circuit in 
harness 
Mix potentiometer 
Unit 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
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3. Monitor the "Passenger Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


1.2 CURRENT DATA i 1.1 DIAGNOSTIC TROUBLE CODES 
[HEATER WATER TEMP.SNSR 140°C |4 
IN-CAR TEMP.SENSOR 12.0 "C 
AMBIENT AIR TEMP.SNS 12.0 °C 
EVAPORATIVE SENSOR 13.0°C |E 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO.(PA.) 22.7 % 
DIRECTION POTENIO.DR. 51.76 % 
PASSENGER PHOTO SENSOR 255 
NUMBER OF DTC : 1 ITEMS 


| FIX | SCRNi |FULL] [PART] GRPH [HELP] 


Fig 1: The current data in abnormal state. 
Fig 2: DTC B2415. 
4. Are the DTC B2415 present and is parameter of "Passenger AIR MIX Potentiometer" fixed? 
There is any fault in Passenger AIR MIX Motor. If the parameter of "Passenger AIR MIX DOOR" is 30% or 
less when the actuator operates to the hot position, or If the parameter is 60% and more when the actuator 
operates to the cold position. 


YES 
Go to "Inspection" procedure. 


NO = = e] 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 

MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "Passenger Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


1.2 CURRENT DATA _ 1.1 DIAGNOSTIC TROUBLE CODES 


HEATER WATER TEMP.SNSR 14.0 °C B2415 PASSENGER AIR MIX MOTOR 


IN-CAR TEMP.SENSOR 12.0 °C 
AMBIENT AIR TEMP.SNS 12.0 °C 
EVAPORATIVE SENSOR 13.0 °C 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO.(PA.) 22.7 % 
DIRECTION POTENIO,DR. 51.76 % 
PASSENGER PHOTO SENSOR 255 


NUMBER OF DTC: 1 ITEMS 


FIX | 


Fig 1: The current data in abnormal state. 
Fig 2: DTC B2415. 
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4. Are the DTC B2415 present and is parameter of "Passenger AIR MIX Potentiometer" fixed? 
There is any fault in Passenger AIR MIX Motor. If the parameter of "Passenger AIR MIX DOOR" is 30% or 
less when the actuator operates to the hot position, or If the parameter is 60% and more when the actuator 
operates to the cold position. 


YES 
Go to "Inspection" procedure. 


| NO = = = 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


MONITOR SCANTOOL DATA 


1. Connect scantool to Data Link Connector(DLC). 
2. Engine "ON" 
3. Monitor the "Passenger Air Mix Potentiometer" Parameter on the Scantool while operating temp. switch. 


1.2 CURRENT DATA 


HEATER WATER TEMP.SNSR- 14.0 °C 
IN-CAR TEMP.SENSOR 12.0 °C 
AMBIENT AIR TEMP.SNS 12.0 *C 
EVAPORATIVE SENSOR 13.0 °C 
DRIVER PHOTO SENSOR 0.00 V 
AIR MIX POPENTIO.(PA.) 22.7 % | 
DIRECTION POTENIO,DR. 51.76 % 
PASSENGER PHOTO SENSOR 255 


1.1 DIAGNOSTIC TROUBLE CODES 


B2415 PASSENGER AIR MIX MOTOR 


T 


NUMBER OF DTC : 1 ITEMS 


FIX | SCRN| [FULL | [PART] GRPH [HELP 


Fig 1: The current data in abnormal state. 
Fig 2: DTC B2415. 


4. Are the DTC B2415 present and is parameter of "Passenger AIR MIX Potentiometer" fixed? 
There is any fault in Passenger AIR MIX Motor. If the parameter of "Passenger AIR MIX DOOR" is 30% or 
less when the actuator operates to the hot position, or If the parameter is 60% and more when the actuator 
operates to the cold position. 


YES 
Go to "Inspection" procedure. 


EA = = = e] 


Fault is intermittent caused by poor contact in the sensor's and/or A/C controller's connector or was repaired and 
A/C controller memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, 
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification 
of Vehicle Repair" procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
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3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA 4 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Passenger Air Mix potentiometer. 


(3) Measure resistance between terminal "3,4" of Passenger Air Mix Motor and terminal "18,8" of A/C control un 


Specification : Approx. 0 Q 


1 : 
| . Motor (Warm) 


1 
2 
3 

15/14/13] 12 4. Motor (Cool) 
i 5 
6 
7 


11 9 
22 |21| * 


| 
13] 12[11]10] 9 [Bi] 7 
* | 25|24]23/22| 21/20 


(4) Is the measured resistance within specifications? 
YES 
Go to "Check for short to ground in harness" procedure. 


NO = = 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


* hely is 


. Potentiometer ground 
. Potentiometer signal 
. Sensor reference voitage[+5V} 


6l5]4 
a 
19 18117 


16} 15| 14 
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2. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect Passenger Air Mix Actuator. 


(3) Measure resistance between terminal "3,4" of Passenger Air Mix Motor and chassis ground. 


Specification : Approx. œ Q 


. Motor (Warm) 


Potentiometer ground 
- Potentiometer signal 
. Sensor reference voltage(+5V) 


1 
2 
3 
4. Motor (Cool) 
5 
6 
Fi 


(4) Is the measured resistance within specifications? 
YES 
Go to "Visual/Physical Inspection " procedure. 
Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
NO D 
Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check for open in harness. 
(1) Ignition "OFF" 


(2) Disconnect Passenger Air Mix potentiometer. 


(3) Measure resistance between terminal "3,4" of Passenger Air Mix Motor and terminal "18,8" of A/C control un 


Specification : Approx. 0 Q 


1.- 
2. - 
3. Motor (Warm) 
4_ Motor (Cool) 
5, Potentiometer ground 
6. Potentiometer signal 
|: T5l4 T+ 7. Sensor reference voltage[4+5V) 
2019 1817] 16| 15| 14 


(4) Is the measured resistance within specifications? 
YES 
Go to "Check for short to ground in harness" procedure. 


NO D 
Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


2. Check for short to ground in harness. 
(1) Ignition "OFF" 


(2) Disconnect Passenger Air Mix Actuator. 


(3) Measure resistance between terminal "3,4" of Passenger Air Mix Motor and chassis ground. 


Specification : Approx. œ Q 


. Motor (Warm) 


. Potantiometer ground 
. Potentiometer signal 


1 
2 
3 
4. Motor (Cool) 
5 
6 
7. Sensor reference voltage(+5V) 
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(4) Is the measured resistance within specifications? 
YES 
Go to "Visual/Physical Inspection " procedure. 


EA = = 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 

1. Many malfunctions in the electrical system are caused by poor harness and terminals. 
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure. 


EA = tS 


Go to "Signal circuit inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
1. Check for open in harness. 

(1) Ignition "OFF" 

(2) Disconnect Passenger Air Mix potentiometer. 


(3) Measure resistance between terminal "1,2" of Passenger Air Mix Motor and terminal "18,8" of A/C control un 


Specification : Approx. 0 Q 


m 
rf 

2 1 

x\|* 5|4 3 

1. Motor (Warm) 

2. Motor (Cool) 

3. Potentometer ground 


4. Potentiometer signal 
5. Sensor reference voltage(+5V) 


1312|11] 
e 
* | 25|24|23|22| 21 


-0 


(4) Is the measured resistance within specifications? 
YES 
Go to "Check for short to ground in harness" procedure. 


EA 4 


Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
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2. Check for short to ground in harness. 
(1) Ignition "OFF" 
(2) Disconnect Passenger Air Mix Actuator. 


(3) Measure resistance between terminal "1,2" of Passenger Air Mix Motor and chassis ground. 


Specification : Approx. œ Q 


1. Motor (Warm) 

2. Motor (Cool) 

3. Potentiometer ground 

4. Potentiometer signal 

§. Sensor reference voltage(+5V) 


(4) Is the measured resistance within specifications? 
YES 
Go to "Visual/Physical Inspection " procedure. 
NO 


Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" 
procedure. 


VISUAL/PHYSICAL INSPECTION 
1. Check actuator. 


Check if Passenger Air Mix Actuator works properly through ACTUATION TEST. 
(1) Ignition : ON 


(2) Connect Scantool and select " ACTUATION TEST" mode and press [F1] 


1.3 ACTUATION TEST 


PASSENGER AIR MIX DOOR - PASSENGER 50%| 
DURATION [UNTIL STOP KEY 


i 1 


METHOD ACTIVATION 


IG. KEY ON 
ENGINE RUNNING 


CONDITION 


___PRESS [STRT], IF YOU ARE READY! | 
STRT| STOP 


Fig 3 : Selecting ‘ACTUATION TEST" mode. 
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(3) Does Passenger Air Mix Actuator work properly? 
YES 
Go to "Component Inspection" procedure. 


EA = = = 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


VISUAL/PHYSICAL INSPECTION 
1. Check actuator. 


Check if Passenger Air Mix Actuator works properly through ACTUATION TEST. 
(1) Ignition : ON 


(2) Connect Scantool and select " ACTUATION TEST" mode and press [F1] 


1.3 ACTUATION TEST 


PASSENGER AIR MIX DOOR - PASSENGER 50%| 


DURATION [UNTIL STOP KEY 


i 


METHOD ACTIVATION 


IG. KEY ON 
ENGINE RUNNING 


CONDITION 


Fig 3 : Selecting "ACTUATION TEST" mode. 


(3) Does Passenger Air Mix Actuator work properly? 
YES 
Go to "Component Inspection" procedure. 


NO = o = ų 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


VISUAL/PHYSICAL INSPECTION 
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1. Check actuator. 


Check if Passenger Air Mix Actuator works properly through ACTUATION TEST. 
(1) Ignition : ON 


(2) Connect Scantool and select " ACTUATION TEST" mode and press [F1] 


1.3 ACTUATION TEST 


PASSENGER AIR MIX DOOR - PASSENGER 50%| 


DURATION | UNTIL STOP KEY 


f 


METHOD ACTIVATION 


IG. KEY ON 
ENGINE RUNNING 


CONDITION 


| PRESS [STRT], IF YOU ARE READY! | 
STRT] STOPI 


Fig 3 : Selecting ‘ACTUATION TEST" mode. 


(3) Does Passenger Air Mix Actuator work properly? 
YES 
Go to "Component Inspection" procedure. 
NO D 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Passenger Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "3" and 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


Motor (Warm) 


. Potentiometer ground 
. Potentiometer signa! 
. Sensor reference voltaga(+5V) 


; 
2 
3 
4. Motor (Cool) 
5 
6 
z 
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(5) Does the actuator work properly? 


YES 
Go to "Check potentiometer" procedure. 


| NO ee 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Passenger Air Mix potentiometer. 


(3) Measure voltage between terminal "5" and "6" of Passenger Air Mix potentiometer while operating the temp. s 


Specification : Refer the specifications in fig 3) 


nda 
Fesai 


1 
2 

3. Motor (Warm) 
4. Motor (Ceol) 
5 
6 
7 


. Potentiometer ground 
. Potentiometer signal 
. Sensor reference voltage(+5V) 


MAX. Cooling 0.3 +0.15V Low voltage : 0.08V or les 
4.7+0.15V High voltage : 4.9V or moi 


4.7V 


Output 
voltage 


2.5V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 
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(4) Is the measured voltage within specifications in fig3? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


3. Check A/C Control Unit. 
(1) Engine "ON" 


(2) Connect A/C Control Unit. 
(3) Measure voltage between terminal "8" and "18" of A/C Control Unit while operating the temp. switch. 


Specification :Approx. 12V 


| 


“hol 9 J87] OE 


13) |12 3 | 2 E 5 : Motor 
* [zs [eataa{zale feo) 19]18]17 16 | [15 | 14 | 18 : Motor 


1 lholəls[f]sls]4]3]l2] 1 
22 |21 | «|» ahiz 16/15 14/13] 12 


(4) Is the measured voltage within specifications? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 
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1. Check actuator motor. 
(1) Ignition "OFF" 


(2) Disconnect Passenger Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "3" and 
grounding terminal "4". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


1 

2. - 

3. Motor (Warm) 
4. Motor (Cool) 
5 
6 
7 


. Potentiometer ground 
Potantiometer signal 
. Sensor reference voltage(+5V) 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


EA = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Passenger Air Mix potentiometer. 


(3) Measure voltage between terminal "5" and "6" of Passenger Air Mix potentiometer while operating the temp. s 


Specification : Refer the specifications in fig 3) 


2. - 
3. Motor (Warm) 

4. Motor (Cool) 

5. Potentiometer ground 

6. Potentiometer signal 

7. Sensor reference voltage(+5¥V) 


MAX. Cooling 0.3 +0.15V Low voltage : 0.08V or les 
4.7 +0.15V High voltage : 4.9V or moi 
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4.7 


Output 
voltage 


25V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 


(4) Is the measured voltage within specifications in fig3? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


3. Check A/C Control Unit. 
(1) Engine "ON" 


(2) Connect A/C Control Unit. 
(3) Measure voltage between terminal "8" and "18" of A/C Control Unit while operating the temp. switch. 


Specification :Approx. 12V 


JA 5 : Motor 


18 : Motor 


| ! : | 
_——+- 


— y 
12[11|10] 3 [By 7 | OE 
T zal2al2aleii20] 0] 19] 18]17] 16 | 15 14| 


(4) Is the measured voltage within specifications? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 


COMPONENT INSPECTION 
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1. Check actuator motor. 


(1) Ignition "OFF" 
(2) Disconnect Passenger Air Mix Potentiometer. 


(3) Verify that the temperature actuator operates to the hot position when connecting 12V to the terminal "1" and 
grounding terminal "2". 


(4) Verify that the temperature actuator operates to the cool position when the connections are reversed. 


q 


2] E 


1. Motor (Warm) 

2. Motor (Cool) 

3. Potentiometer ground 

4. Potentiometer signal 

5. Sensor reference voltage{+5V) 


(5) Does the actuator work properly? 
YES 
Go to "Check potentiometer" procedure. 


EA = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


2. Check potentiometer 
(1) Ignition "ON" 


(2) Connect Passenger Air Mix potentiometer. 


(3) Measure voltage between terminal "3" and "4" of Passenger Air Mix potentiometer while operating the temp. s 


Specification : Refer the specifications in fig 3) 


1. Motor (Warm) 

2. Motor (Cool) 

3. Potentiometer ground 

4. Potentiometer signal 

5. Sensor reierence voltage{+5V) 


MAX. Cooling 0.3 +0.15V Low voltage : 0.08V or les 
4.7 +0.15V High voltage : 4.9V or moi 


Page 368 of 389 


4.7 


Output 
voltage 


25V 


0.3V 
WARM AIR MIX Potentiometer COOL 


Fig 3) Specifications : Voltage value of air mix potentiometer as a function of position of setting temperature. 


(4) Is the measured voltage within specifications in fig3? 
YES 


Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good actuator and check for proper operation. If the problem is corrected, replace a 
and then go to "Verification of Vehicle Repair" procedure. 


3. Check A/C Control Unit. 
(1) Engine "ON" 


(2) Connect A/C Control Unit. 
(3) Measure voltage between terminal "8" and "18" of A/C Control Unit while operating the temp. switch. 


Specification :Approx. 12V 


JA 5 : Motor 


18 : Motor 


| ! : | 
_——+- 


— y 
12[11|10] 3 [By 7 | OE 
T zal2al2aleii20] 0] 19] 18]17] 16 | 15 14| 


(4) Is the measured voltage within specifications? 
YES 
Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damag 
Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure. 
NO M 
Substitute with a known-good A/C Control Unit and check for proper operation. 
If the problem is corrected, replace A/C Control Unit and then go to "Verification of Vehicle Repair" procedu 
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VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 
| NO = 
System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 
YES 
Go to the applicable troubleshooting procedure. 


| NO ne 

System is performing to specification at this time. 
VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. 
2. Operate the vehicle and monitor the DTC on the scantool. 
3. Are any DTCs present? 

YES 
Go to the applicable troubleshooting procedure. 


| NO = = = | 


System is performing to specification at this time. 


Heating, Ventilation, Air Conditioning > Troubleshooting > P0532 


COMMPONENT LOCATION 


GENERAL DESCRIPTION 

The ECM(Engine Control Module) receives pressure signal in the A/C refrigerant high pressure side from the A/C 
refrigerant pressure sensor. This input indicates how much load the A/C compressor is putting on the engine and is 
one of the factors used by the ECM in order to determine the idle air control position for the idle speed. The circuits 
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consist of a 5V reference and a ground, both provided by the ECM, and a signal from the sensor. The signal is a 
voltage which is proportional to the A/C pressure from 0 to 5V. Low pressure produces a low voltage signal and 
high pressure a high-voltage signal. 


DTC DESCRIPTION 


Checking output signals from A/C pressure sensor under detecting condition, if an signal below 0.25V lasts for more 
than 10 sec., ECM sets P0532. 


DTC DETECTING CONDITION 


DTC Strategy e Detects sensor signal short to low voltage 
e Open in power circuit 
Thresh old value e Sensor output voltage< 0.25V 


e Open or short to ground in 
e Continuous signal circuit 
Diagnosis Time (More than 10 seconds failure for every 20 seconds | e Faulty A/C pressure sensor 


test ) e Faulty ECM 


MIL On Condition | * DTC only (NO MIL ON) 


MONITOR DTC STATUS 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press FS5(INFO) to check DTC's information fron 
DTCs menu 


(4) Read "DTC Status" parameter. 
1.1 DIAGNOSTIC TROUBLE CODES 


1.MIL STATUS: ON / OFF 
2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC : 1 ITEMS 


DTC CAUSE TO SYSTEM ERROR : PXXXX 
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(5) Is "Present" Fault displayed? 


YES 

Go to "Terminal and connector inspection" procedure. 

Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 
contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rey 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
No 
Go to " Power Circuit Inspection " procedure. 
POWER CIRCUIT INSPECTION 
1. Key "OFF". 
2. Disconnect the A/C pressure sensor connector. 
3. Key "ON". 
4. Measure the voltage between terminal 3 of A/C pressure sensor harness connector and chassis ground. 


Specification : approx. 5V 


1. A/C pressure sensor ground 
2. AIC pressure sensor signat 
3, A/C pressure sensor power 


5. Is the measured voltage within specification ? 


YES 
Go to "Signal circuit inspection" procedure. 
Repair Open or Short to ground in A/C pressure sensor power circuit and go to "Verification of Vehicle 
Repair" procedure. 
SIGNAL CIRCUIT INSPECTION 
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1. Check short to ground inspection 
(1) IG Key "OFF". 


(2) Disconnect A/C pressure sensor and ECM connector. 


(3) Measure the resistance between terminal 2 of A/C pressure sensor harness connector and chassis ground. 


Specification : Infinite 


1, A/C pressure sensor ground 
2. A/C pressure sensor signal 
3. A/C pressure sensor power 


(4) Is the measured resistance within specification ? 
YES 


Go to "Check open in harness" procedure. 


Repair Short to ground in A/C pressure sensor signal circuit and go to "Verification of Vehicle Repair" 
procedure. 


2. Check open in harness 
(1) IG Key "OFF". 


(2) Disconnect A/C pressure sensor and ECM connector. 


(3) Measure the resistance between terminal 2 of A/C pressure sensor harness connector and terminal 58 of 
ECM harness connector(C144-A). 


Specification : Approx. below 1Q 


1. A/C pressure sensor ground 
2. AIC pressure sensor signal 
3. A/C pressure sensor power 


(4) Is the measured resistance within specification ? 
YES 


Go to "Component inspection" procedure. 


Repair Open in A/C pressure signal circuit and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 


1. A/C pressure sensor inspection 
(1) IG Key "OFF" and connect the scantool. 


Page 373 of 389 


(2) Connect the probe to A/C pressure sensor signal and select the oscilloscope in the menu. 


(3) Check the waveform with acceleration and deceleration after engine start. 


Specification : 


Pressure(psi) 128.5 242.3 356.1 469. 


Voltage(V) 45 


FR CHAG.5V 2.68 


MIN: 4.@mV AVE: 1.6 UV MAX: 2.24 
FREQ: 6.84 Hz DUTY: 99% 


TIAJ |zoon| [curs] [neno] [Reco] [menu] | 
(D -AC OFF & idle 


5 


\¢) - AO ON & Idle 


(4) Is the measured waveform of A/C pressure sensor normal? 
YES 


1. A/C pressure sensor grou! 
2. A/C pressure sensor sig 
3. A/C pressure sensor powe 


Substitute with a known - good ECM and check for proper operation. If the problem is corrected, replace 


and go to "Verification of Vehicle Repair" procedure. 


NO çë = 


Substitute with a known - good A/C pressure sensor and check for proper operation. If the problem is cor 


replace A/C pressure sensor and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM. After testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 


After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 


2. Press FS(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 


conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 


4. Is "History (Not Present)" fault displayed? 
YES 
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System performing to specification at this time. Clear the DTC 


EA = = = 


Go to the applicable troubleshooting procedure. 
SCHEMATIC DIAGRAM 


[CIRCUIT DIAGRAM] 
AVG PRESSURE SENSOR (E38) EGM (0144-A) 


[CONNECTION INFORMATION] 


| Terminal | Connectedto | Function | 
EOM C144 a8) 


D2 | COM Cra (2) 
ECM C144-A (58) Sensor supply (4+5V) 


SEOVOCOOOOEOOOCOCOOO 


SQLBOGSBIHIDIGOOOGHESIOO 
DEE EOSODOOOTCSICCO 


A'C PRESSURE SENSOR 


COMMPONENT LOCATION 


Heating,Ventilation, Air Conditioning > Troubleshooting > P0533 


GENERAL DESCRIPTION 


The ECM(Engine Control Module) receives pressure signal in the A/C refrigerant high pressure side from the A/C 
refrigerant pressure sensor. This input indicates how much load the A/C compressor is putting on the engine and is 
one of the factors used by the ECM in order to determine the idle air control position for the idle speed. The circuits 
consist of a 5V reference and a ground, both provided by the ECM, and a signal from the sensor. The signal is a 
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voltage which is proportional to the A/C pressure from 0 to 5V. Low pressure produces a low voltage signal and 
high pressure a high-voltage signal. 


DTC DESCRIPTION 


Checking output signals from A/C pressure sensor under detecting condition, if an signal above 4.65V lasts for more 
than 10 sec., ECM sets P0533. 


DTC DETECTING CONDITION 


. e Open in ground circuit 
e Continuous Op er 


Diagnosis Time (More than 10 seconds failure for every 20 seconds H ea a 


MIL On Condition | * DTC only (NO MIL ON) 


MONITOR DTC STATUS 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 


(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information fron 
DTCs menu 


(4) Read "DTC Status" parameter. 
1.1 DIAGNOSTIC TROUBLE CODES 
Pxxxx DTC TITLE 


1.MIL STATUS: ON / OFF 
2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DT 


| [Parr] [eras] [pra] | DTC CAUSE TO SYSTEM ERROR : PXXXX 
(5) Is "Present" Fault displayed? 
YES 


Go to "Terminal and connector inspection" procedure. 


EA = = 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 
contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rej 
procedure. 
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TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
NO M 
Go to " Power Circuit Inspection " procedure. 
POWER CIRCUIT INSPECTION 
1. IG Key "OFF". 
2. Disconnect the A/C pressure sensor connector. 
3. IG Key "ON". 
4. Measure the voltage between terminal 3 of A/C pressure sensor harness connector and chassis ground. 


Specification : approx. 5V 


1. A/C pressure sensor ground 
2. A/C pressure sensor signal 
3. A/C pressure sensor power 


\ 


5. Is the measured voltage within specification ? 


Go to "Ground circuit inspection" procedure. 
(NO M 
Repair Open in power circuit and go to "Verification of Vehicle Repair" procedure. 
GROUND CIRCUIT INSPECTION 
1. IG Key "OFF". 
2. Disconnect the A/C pressure sensor connector. 
3. IG Key "ON". 
4. Measure the voltage between terminal 3 of A/C pressure sensor harness connector and chassis ground. (Fig A) 
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5. Measure the voltage between terminal 3 and terminal 1 of A/C pressure sensor harness connector. (Fig B) 


Specification : The Difference between "A" and "B" is below 200mV. 


<A> <B> 
E33 E38 


(7 } >) 1, A/C pressure sensor ground ETI > 
(4 Ly Si 2. NC pressure sensor signal f —] 
J 


JTN 


3. A/C pressure sensor power 


6. Is the measured voltage within specification ? 


YES 
Go to "Signal circuit inspection" procedure. 


EA = = = |] 


Repair as necessary and go to "Verification of Vehicle Repair" procedure. 
SIGNAL CIRCUIT INSPECTION 


1. Voltage inspection 
(1) IG Key "OFF". 


(2) Disconnect the A/C pressure sensor connector. 
(3) IG Key "ON". 


(4) Measure the voltage between terminal 2 of A/C pressure sensor harness connector and chassis ground. 


Specification : Approx. 0V 


E38 
ae ‘NA 1. A/C pressure sensor ground 
Izo | 2. AIC pressure sensor signal 
fA 3 3. A/C pressure sensor power 
i oN 
JOC 
\ ANA AF 


(5) Is the measured voltage within specification ? 


YES 
Go to "Component inspection" procedure. 


| NO = = 


Go to "Check short to battery in harness" procedure. 
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2. Check short to battery in harness 


(1) IG Key "OFF". 
(2) Disconnect A/C pressure sensor connector and ECM connector. 


(3) Measure the resistance between terminal 2 and terminal 3 of A/C pressure sensor harness connector. 


Specification : Infinite 


1. A/C pressure sensor ground 
2. A/C pressure sensor signal 
3. A/C pressure sensor power 


(4) Is the measured resistance within specification ? 


YES 
Go to "Component inspection" procedure. 


| NO = = | 


Repair Short in signal circuit and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
1. A/C pressure sensor inspection 


(1) IG Key "OFF" and connect the scantool. 
(2) Connect the probe to A/C pressure sensor signal and select the oscilloscope in the menu. 


(3) Check the waveform with acceleration and deceleration after engine start. 
Specification : 


Pressure(psi) 128.5 242.3 356.1 469. 
a m 


FR cHAG.5¥ 2.68 HI GE 


MIN: 4.@mV AVE: 1.6 U MAX: 2.24 
FREQ: 8.84 Hz DUTY: 99% 


E38 


1 1. A/C pressure sensor grou! 
2. A/C pressure sensor sig 


ws ) 3. AC pressure sensor powe 
ia 


aay |Zoon| [curs] [neno] [REcD| (menu) | 
© -AC OFF & idle 
(2) - AC ON & Idle 
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(4) Is the measured waveform of A/C pressure sensor normal? 
YES 

Substitute with a known - good ECM and check for proper operation. If the problem is corrected, replace 
and go to "Verification of Vehicle Repair" procedure. 

NO 
Substitute with a known - good A/C pressure sensor and check for proper operation. If the problem is cor 
replace A/C pressure sensor and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM. After testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


EA ë = = | 


Go to the applicable troubleshooting procedure. 


SCHEMATIC DIAGRAM 


[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 
AC PRESSURE SENSOR (E38) EGM (C144-A) 


n Terminal | Connectedto | Function | 
- Sensor Ground 

EOM CAKA S 
“Sign ECM Craw (2) 
58 - Sensor supply (+5V) ECM C144-A (58) Sensor supply (+5V} 


| 3 


A'C PRESSURE SENSOR 


Heating,Ventilation, Air Conditioning > Troubleshooting > P0646 


GENERAL DESCRIPTION 
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The A/C clutch relay is activated if the A/C switch is operated while the blower is running and system operation is 
enabled by the ECM. When A/C is requested, the Engine Control Module(ECM) provides a ground path to the 
A/C clutch relay control circuit. When the relay circuit is grounded, the A/C clutch relay is energized. The ECM 
delays grounding the relay circuit for a short time, so the ECM can adjust the engine idle speed for the additional 
load. The ECM will temporarily de-energized the A/C clutch relay for one or more of the following conditions: 

- Full acceleration when the throttle is at WOT.(Wide Open Throttle) 

- Risk of overheating: Engine coolant temp. exceeds threshold value 

- A/C system pressure exceeds threshold value 

- Engine starting 


DTC DESCRIPTION 


ECM monitors voltage through A/C compressor relay. Checking voltage every 10 sec. under detecting condition, if 
the voltage lower than the specified value is detected for more than 5 sec., ECM sets P0646. 


DTC DETECTING CONDITION 


DTC Strategy e Detects circuit short to low voltage 


e After 0.5 sec under conditions below 

e No DTC exists 

e Engine running e Poor connection 

e 11V < Battery voltage < 16V e Open or short to ground in 


Enable Conditions 


 Tiesholdvalue | +Openorstontogound | uty AC relay 
Threshold value e Open or short to ground * Faulty A/C relay 


e Continuous e Faulty ECM 
Diagnosis Time (More than 5 seconds failure for every 10 seconds 
test) 


MIL On Condition | * DTC only (NO MIL ON) 


MONITOR DTC STATUS 
1. Check DTC Status 
(1) Connect scantool to Data Link Connector(DLC). 
(2) IG "ON". 
(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information fron 
DTCs menu 
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(4) Read "DTC Status" parameter. 


1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE 


<x DTC TITLE 


1.MIL STATUS: ON / OFF 
2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC : 1 ITEMS 


DTC CAUSE TO SYSTEN ERROR : PXXXX 


(5) Is "Present" Fault displayed? 


YES 
Go to "Terminal and connector inspection" procedure. 


EA = = 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 
contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rey 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 


1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 

3. Has a problem been found? 


YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 


NO = ë = 


Go to " Power Circuit Inspection " procedure. 
POWER CIRCUIT INSPECTION 
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1. Check voltage 
(1) IG "OFF". 


(2) Disconnect A/C relay. 
(3) IG "ON" and ENG "OFF" 
(4) Measure the voltage between terminal 30 of A/C relay harness connector and chassis ground. 


(5) Measure the voltage between terminal 86 of A/C relay harness connector and chassis ground. 


Specification : B+ 


30, AJC relay switoh power 
85. A/C alay contro: 
| 86. AC relay control power 


87. Power supply to A'S compressor 


(6) Is the measured voltage normal? 
YES 
Go to "Control circuit inspection" procedure. 


Check the fuse between Battery and A/C relay. 
Check Chassis ground for looseness. 


Repair Open or Short to ground in power circuit and go to "Verification of Vehicle Repair" procedure. 
CONTROL CIRCUIT INSPECTION 
1. Check short in harness 
(1) IG "OFF". 
(2) Disconnect A/C relay and ECM connector. 


(3) Measure the resistance between terminal 85 of A/C relay harness connector and chassis ground. 


Specification : Infinite 


BC. AAC lay switeh power 

BS. A/C relay control 

BE AUC {iay control power 

87. Power supply to A’C compressor 


as | | 65 
Vv’ 


(4) Is the measured resistance within specification ? 


YES 
Go to "Check open in harness" as follows. 


| NO = = |] 


Repair Short in Coil control harness and go to "Verification of Vehicle Repair" procedure. 
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2. Check open in harness 


(1) IG "OFF". 
(2) Disconnect A/C relay and ECM connector. 


(3) Measure the resistance between terminal 85 of A/C relay harness connector and terminal 64 of ECM harness 
connector(C144-A). 


Specification : Approx. below 1Q 


30, Battery Power(B+) 

85. Relay Controt 

86. Battery Power{B+) 

87, Power supply to fuet pump 


(4) Is the measured resistance within specification ? 
YES 


Go to "Component inspection" procedure. 
NO D 


Repair Open in Coil control harness and go to "Verification of Vehicle Repair" procedure. 


COMPONENT INSPECTION 
1. Check A/C relay 
(1) IG "OFF". 


(2) Disconnect A/C relay. 


(3) Measure the resistance between terminal 30 and 87 of A/C relay. 
(4) Measure the resistance between terminal 85 and 86 of A/C relay. 


a S 


See (About a ~ 1200) 


30. Battery Power(B+) 

85. Relay Control 

86. Battery Powor(B+) 

87. Power supply to fuel pump 
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(5) Is the measured resistance within specification ? 
YES 

Substitute with a known - good ECM and check for proper operation. If the problem is corrected, replace 
ECM and go to "Verification of Vehicle Repair" procedure. 
~~ —rti“<i‘“‘SOCCC*d 

Substitute with a known - good A/C relay and check for proper operation. If the problem is corrected, 
replace A/C ened and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM. After testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


EA ë = = | 


Go to the applicable troubleshooting procedure. 


SCHEMATIC DIAGRAM 


[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] 


AC 
COMPRESSOP EGM (C144-A) 


Terminal Connected to Function 


[ee | Baty | Power Suppy (=) | 


AC COMP. RELAY 


Battery 


B4 - AIC conp 
relay control 
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Heating,Ventilation, Air Conditioning > Troubleshooting > P0647 


GENERAL DESCRIPTION 
The A/C clutch relay is activated if the A/C switch is operated while the blower is running and system operation is 
enabled by the ECM. When A/C is requested, the Engine Control Module(ECM) provides a ground path to the 
A/C clutch relay control circuit. When the relay circuit is grounded, the A/C clutch relay is energized. The ECM 
delays grounding the relay circuit for a short time, so the ECM can adjust the engine idle speed for the additional 
load. The ECM will temporarily de-energized the A/C clutch relay for one or more of the following conditions: 

- Full acceleration when the throttle is at WOT.(Wide Open Throttle) 

- Risk of overheating: Engine coolant temp. exceeds threshold value 


- A/C system pressure exceeds threshold value 
- Engine starting 


DTC DESCRIPTION 


ECM monitors voltage through A/C compressor relay. Checking voltage every 10 sec. under detecting condition, if 
the voltage higher than the specified value is detected for more than 5 sec., ECM sets P0647. 


DTC DETECTING CONDITION 


DTC Strategy e Detects circuit short to high voltage 


e After 0.5 sec under conditions below 
e No DTC exists 
e Engine running 
e 11V < Battery voltage < 16V * Short to power in A/C relay 


Enable Conditions ¢ Poor connection 


[_wssotdvale | + Shono power | ry 
Threshold value e Short to power e Faulty A/C relay 


e Continuous e Faulty ECM 
Diagnosis Time (More than 5 seconds failure for every 10 seconds 
test) 


MIL On Condition | * DTC only (NO MIL ON) 


MONITOR DTC STATUS 
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1. Check DTC Status 


(1) Connect scantool to Data Link Connector(DLC). 
(2) IG "ON". 


(3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information fron 
DTCs menu 


4) Read "DTC Status" parameter. 
p 
1.1 DIAGNOSTIC TROUBLE CODES PXXXN TITLE 


< DTC TITLE 
1.MIL STATUS: ON / OFF 


2.DTC STATUS: PRESENT / HISTORY 
3.DIAG.STATUS: DIAGNOSIS FINISHED 


NUMBER OF DTC 


DTC CAUSE TO SYSTEM ERROR : PXXXX 


(5) Is "Present" Fault displayed? 
YES 
Go to "Terminal and connector inspection" procedure. 


Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and E 
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, 


contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Rey 
procedure. 


TERMINAL AND CONNECTOR INSPECTION 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, 
or damage. 
3. Has a problem been found? 
YES 
Repair as necessary and go to "Verification of Vehicle Repair" procedure 
| NO 
Go to " Power Circuit Inspection " procedure. 
POWER CIRCUIT INSPECTION 
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1. Check voltage 
(1) IG "OFF". 


(2) Disconnect A/C relay. 
(3) IG "ON" and ENG "OFF". 
(4) Measure the voltage between terminal 30 of A/C relay harness connector and chassis ground. 


(5) Measure the voltage between terminal 86 of A/C relay harness connector and chassis ground. 


Specification : B+ 


30, AJC relay switoh power 
85. A/C alay contro: 
| 86. AC relay control power 


87. Power supply to A'S compressor 


(6) Is the measured voltage normal? 
YES 
Go to "Control circuit inspection" procedure. 


Check the fuse between Battery and A/C relay. 
Check Chassis ground for looseness. 


Repair open or short to ground in power harness and go to "Verification of Vehicle Repair" procedure. 


CONTROL CIRCUIT INSPECTION 


1. Check short in harness 
(1) IG "ON". 


(2) Disconnect A/C relay. 


(3) Measure the voltage between terminal 85 of A/C relay harness connector and chassis ground. 


Specification : Approx. 0V 


30. A/C relay switch power 
-| 85, A/C relay control 
| 86. AC relay control power 
87. Power supply io A/C comprassor 


(4) Is the measured voltage within specification ? 
YES 
Go to "Component inspection" procedure. 


| NO = = |] 


Repair Short in Coil control harness and go to "Verification of Vehicle Repair" procedure. 
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COMPONENT INSPECTION 


1. Check A/C relay 
(1) IG "OFF". 


(2) Disconnect A/C relay. 
(3) Measure the resistance between terminal 30 and 87 of A/C relay. 


(4) Measure the resistance between terminal 85 and 86 of A/C relay. 
SPECIFICATION 


NO 
YES 


(About 70 ~ 1209) 


30. Battery Power(B+) 

85. Relay Control 

86. Battery Powor(B+) 

87. Power supply to fuel pump 


(5) Is the measured resistance within specification ? 
YES 
Substitute with a known - good ECM and check for proper operation. If the problem is corrected, replace 
ECM and go to "Verification of Vehicle Repair" procedure. 
| NO D 
Substitute with a known - good A/C relay and check for proper operation. If the problem is corrected, 
replace A/C relay and go to "Verification of Vehicle Repair" procedure. 


There is a memory reset function on scantool that can erase optional parts automatically detected and 
memorized by ECM. After testing ECM on the vehicle, use this function before reusing the ECM 


VERIFICATION OF VEHICLE REPAIR 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within 
conditions noted in the freeze frame data or enable conditions 
3. Read "DTC Status" parameter 
4. Is "History (Not Present)" fault displayed? 
YES 
System performing to specification at this time. Clear the DTC 


| NO = = 


Go to the applicable troubleshooting procedure. 


SCHEMATIC DIAGRAM 
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[CIRCUIT DIAGRAM] [CONNECTION INFORMATION| 


ECM (C144-A) 


A/C COMPRESSOR | Power to A/C compressor 
Power Supply (=) 


ECM C144-A (64) | A/C comp. relay control 
Power Supply (87) 


[HARNESS CONNECTOR) 
30 


“Ke 


Page 1 of 195 


SORENTO(BL) > 2007 > G 3.3 DOHC > Restraint 


Restraint > General Information > General Safety Information and Caution 


PRECAUTIONS 


GENERAL PRECAUTIONS 
Please read the following precautions carefully before performing the airbag system service. Observe the instructions 
described in this manual, or the airbags could accidentally deploy and cause damage or injuries. 
e Except when performing electrical inspections, always turn the ignition switch OFF and disconnect the negative 
cable from the battery, and wait at least three minutes before beginning work. 


The contents in the memory are not erased even if the ignition switch is turned OFF or the battery cables 
are disconnected from the battery. 


e Use the replacement parts which are manufactured to the same standards as the original parts and quality. 
Do not install used SRS parts from another vehicle. 
Use only new parts when making SRS repairs. 


e Carefully inspect any SRS part before you install it. 
Do not install any part that shows signs of being dropped or improperly handled, such as dents, cracks or 


deformation. 


e Before removing any of the SRS parts (including the disconnection of the connectors), always disconnect the 
SRS connector. 
AIRBAG HANDLING AND STORAGE 
Do not disassemble the airbags; it has no serviceable parts. Once an airbag has been deployed, it cannot be 
repaired or reused. 
For temporary storage of the air bag during service, please observe the following precautions. 
e Store the removed airbag with the pad surface up. 
e Keep free from any oil, grease, detergent, or water to prevent damage to the airbag assembly. 
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e Store the removed airbag on secure, flat surface away from any high heat source (exceeding 85°C/185°F). 

e Never perform electrical inspections to the airbags, such as measuring resistance. 

e Do not position yourself in front of the airbag assembly during removal, inspection, or replacement. 

e Refer to the scrapping procedures for disposal of the damaged airbag. 

e Be careful not to bump or impact the SRS unit or the side impact sensors or front impact sensor whenever the 
ignition switch is ON, wait at least three minutes after the ignition switch is turned OFF before begin work. 

e During installation or replacement, be careful not to bump (by impact wrench, hammer, etc.) the area around the 
SRS unit and the side impact sensors and the front impact sensor. The airbags could accidentally deploy and 
cause damage or injury. 

e Replace the front airbag module, SRSCM, front impact sensor when deploying the front airbag. Replace the 
airbag wiring when the airbag wiring gets damaged. 

Replace the curtain airbag module, SRSCM, side impact sensors when deploying the curtain airbag. 

Replace the airbag when the airbag wiring gets dagmeged. 

After a collision in which the airbags or the side air bags did not deploy, inspect for any damage or any 
deformation on the SRS unit and the side impact sensors. If there is any damage, replace the SRS unit, the front 
impact sensor and/or the side impact sensors. 

e Do not disassemble the SRS unit, the front impact sensor or the side impact sensors. 

e Turn the ignition switch OFF, disconnect the battery negative cable and wait at least three minutes before 
beginning installation or replacement of the SRS unit. 

e Be sure the SRS unit, the front impact sensor and side impact sensors are installed securely with the mounting 
bolts. 

e Do not spill water or oil on the SRS unit,or the front impact sensor or the side impact sensors and keep them 
away from dust. 

e Store the SRS unit, the front impact sensor and the side impact sensors in a cool (15 ~ 25°C/ 59 ~ 77°F) and 
dry (30 ~ 80% relative humidity, no moisture) area. 

WIRING PRECAUTIONS 
SRS wiring can be identified by special yellow outer covering (except the SRS circuits under the front seats and the 
SRS circuits in the FEM of engine room). 
Observe the instructions described in this section. 
e Never attempt to modify, splice, or repair SRS wiring. 
If there is an open or damage in SRS wiring, replace the harness. 
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e Be sure to install the harness wires so that they are not pinched, or interfere with other parts. 


e Make sure all SRS ground locations are clean, and grounds are securely fastened for optimum metal-to-metal 
contact. Poor grounding can cause intermittent problems that are difficult to diagnose. 
PRECAUTIONS FOR ELECTRICAL INSPECTIONS 
e When using electrical test equipment, insert the probe of the tester into the wire side of the connector. 
Do not insert the probe of the tester into the terminal side of the connector, and do not tamper with the 
connector. 


e Use a u-shaped probe. Do not insert the probe forcibly. 
e Use specified service connectors for troubleshooting. 
Using improper tools could cause an error in inspection due to poor metal contact. 

SPRING-LOADED LOCK CONNECTOR 
AIRBAG CONNECTOR(I) 
DISCONNECTING 
To release the lock, pull the spring-loaded sleeve (A) toward the stop (B) while holding the opposite half of the 
connector. Then pull the connector halves apart. Be sure to pull on the sleeve and not on the connector half. 


CONNECTING 
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1. To reconnect, hold the pawl-side connector half, and press on the back of the sleeve-side connector half in the 

direction shown. As the two connector halves are pressed together, the sleeve (A) is pushed back by the pawl 
(C). Do not touch the sleeve. 


2. When the connector halves are completely connected, the pawl is released, and the spring-loaded sleeve locks 
the connector. 


AIRBAG CONNECTOR(ID 
DISCONNECTING 
1. To remove the locking button, gently use a small screwdriver to pry locking buttons upwards. 
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2. Gently lift up the connector by inserting the screwdriver below the connector body. 


CONNECTING 
1. Connect the connector body before inserting the locking button of connector. 


2. Press the locking button of connector firmly untill the connector "clicks" into the locking position. 


AIRBAG CONNECTOR) 

DISCONNECTING 

To release the lock, pull the spring-loaded sleeve (A) and the slider (B), while holding the opposite half of the 
connector. Pull the connector halves apart. Be sure to pull on the sleeve and not on the connector half. 
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CONNECTING 
Hold both connector halves and press firmly until the projection (C) of the sleeve-side connector clicks to lock. 


Restraint > General Information > General Information 


GENERAL 


The supplemental restraint system (SRS) is designed to supplement the seat belt to help reduce the risk or severity 
of injury to the driver and passenger by activating and deploying the driver, passenger, curtain airbag and belt 
pretensioner in certain frontal or side collisions. 

The SRS (Airbag) consists of : a driver side airbag module located in the center of the steering wheel, which 

contains the folded cushion and an inflator unit ; a passenger side airbag module located in the passenger side crash 

pad contains the folded cushion assembled with inflator unit ; curtain airbag modules located inside of the headliner 
which contains folded cushions and inflator units. The impact sensing function of the SRSCM is carried out by 
electronic accelerometer that continuously measure the vehicle's acceleration and delivers a corresponding signal 
through amplifying and filtering circuitry to the microprocessor. 

SRSCM (SRS CONTROL MODULE) 

SRSCM will detect front impact with front impact sensor, and side impact with side impact sensor, and determine 

airbag module deployment. 

1. DC/DC converter: DC/DC converter in power supply unit includes up/down transformer converter, and provide 
ignition voltage for 2 front airbag ignition circuits and the internal operation voltage of the SRSCM. If the internal 
operation voltage is below critical value setting, it will perform resetting. 

2. Safety sensor: Safety sensor is located in airbag ignition circuit. Safety sensor will operate airbag circuit at any 
deployment condition and release airbag circuit safely at normal driving condition. Safety sensor is a double 
contact electro-mechanical switch that will close detecting deceleration above certain criteria. 

3. Back up power supply: SRSCM has separate back up power supply, that will supply deployment energy 
instantly in low voltage condition or upon power failure by front crash. 

4. Self diagnosis: SRSCM will constantly monitor current SRS operation status and detect system failure while 
vehicle power supply is on, system failure may be checked with trouble codes using scan tool. (Hi-Scan) 
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5. Airbag warning lamp on: Upon detecting error, the module will transmit signal to SRSCM indicator lamp located 
at cluster. MIL lamp will indicate driver SRS error. Upon ignition key on, SRS lamp will turn on for about six 
seconds. 

6. Trouble code registration: Upon error occurrence in system, SRSCM will store DTC corresponding to the error. 
DTC can be cleared only by Hi-Scan. However, if an internal fault code is logged or if a crash is recorded the 
fault clearing should not happen. 

7. Self diagnostic connector: Data stored in SRSCM memory will be output to Hi-Scan or other external output 
devices through connector located below driver side crash pad. 

8. Once airbag is deployed, SRSCM should not be used again but replaced. 

9. SRSCM will determine whether passenger put on seat belt by the signal from built-in switch in seat belt buckle, 
and deploy front seat airbag at each set crash speed. 

10. Side airbag deployment will be determined by SRSCM that will detect satellite sensor impact signal upon side 

crash, irrespective to seat belt condition. 


Restraint > General Information > Special Service Tools 


SPECIAL SERVICE TOOLS 


Deployment tool 
0957A-34100A 


Deployment adapter Use with deployment tool. 
0957A-3E110 wee at (PAB) 


Deployment adapter Use with deployment tool. 
0957A-38500 AG (DAB, CAB, BPT) 


Deployment adapter Use with deployment tool. 
0957A-3F100 E (KAB) 


Dummy Simulator to check the resistance of each wiring 
0957A-38200 . harness 
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Dummy adapter =a Use with dummy 
0957A-3E100 "a : (PAB) 


Dummy adapter Use with dummy 
0957A-2G000 Pia (DAB, CAB, BPT) 


Dummy adapter Use with dummy 
0957A-3F000 & (KAB) 


DAB: Driver Airbag 

PAB : Passenger Airbag 

KAB: Knee Airbag 

CAB: Curtain Airbag 

BPT : Seat Belt Retractor Pretensioner 


Restraint > General Information > Description and Operation 


WARNING LAMP ACTIVATION 
WARNING LAMP BEHAVIOR AFTER IGNITION ON 
As soon as the operating voltage is applied to the SRSCM ignition input, the SRSCM activates the warning lamp for 
a bulb check. 
The lamp shall turn on for 6 seconds during the initialization phase and be turned off afterward. However, in order to 
indicate the driver, the warning lamp shall turn on for 6 seconds and off for one second then on continuously after the 
operating voltage is applied if any active fault exists. 

1. Active fault or historical fault counter is greater or equal to 10 


Ignition ON 


SRSCM INDEPENDENT WARNING LAMP ACTIVATION 
There are certain fault conditions in which the SRSCM cannot function and thus cannot control the operation of the 
standard warning lamp. In these cases, the standard warning lamp is directly activated by appropriate circuitry that 
operates independently of the SRSCM. These cases are: 

1. Loss of battery supply to the SRSCM : warning lamp turned on continuously. 
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2. Loss of internal operating voltage : warning lamp turned on continuously. 

3. Loss of Microprocessor operation : warning lamp turned on continuously. 

4. SRSCM not connected : warning lamp turned on continuously through the shorting bar. 

TELLTALE LAMP ACTIVATION 

The Telltale Lamp indicates the Passenger Airbag(PAB) enabled and disabled status based on occupant status of 
passenger seat. If the passenger seat is empty or occupied with child (or child seat), the Passenger Airbag is 
disabled and the Telltale Lamp is turned ON to inform the driver that the PAB is disabled. As soon as operating 
voltage is applied to the SRSCM ignition input, the SRSCM activates telltale lamp prove out. OCS will send an 
defect status to the SRSCM as a default setting for passenger airbag deployment during the prove out period. 
Occupant status information and telltale status are as indicated below table. 


Occupant 


Disabled 
Child (Small ON Disabled 
Occupant) 
Adult (Large OFF Enabled 
Occupant) 


After ignition on, telltale lamp will turn on for 4 seconds and turn off for 4 seconds during the initialization phase and 
be turned off afterward until receipt of first valid suppression message from OCS system. 


IGN on LED off ty cornpuision 


Restraint > General Information > Components and Components Location 


COMPONENTS 
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1. Driver Airbag (CAB) 8. Curtain Airbag (CAB) 

2. Steering Wheel 9. Supplementa! Restraint System Control Module(SRSCM) 
3. Clock Spring 10. Airbag Warming Lamp 

4. Seat Belt Pretensioner (BPT) 11. Telltale Lamp 

5. Side Impact Sensor (SIS) 12. Seat Belt Buckle Switch 

6. Passenger Airbag (PAB) 13, Cecupant Clssification Sensor (OCS) 

7, Frent Impact Senser (FIS) 14. Knee Airbag (KAB) 

COMPONENTS LOCATION 


DRIVER AIRBAG (DAB) / PASSENGER AIRBAG (PAB) 
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Driver Airbag (DAB) Passenger Airbag (PAB) 


CURTAIN AIRBAG (CAB) 


KNEE AIRBAG (KAB) 
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Knee Airbag (KAB) 


SEAT BELT RETRACTOR PRETENSIONER (BPT) 


Seat Belt Retractor Pretensioner (BPT) 


Center Pillar 


SUPPLEMENTAL RESTRAINT SYSTEM CONTROL MODULE (SRSCM) 


Page 13 of 195 


FRONT IMPACT SENSOR (FIS) 


Front Impact Sensor 


SIDE IMPACT SENSOR (SIS) 
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Center Pillar Side Impact Sensor (SIS) 


Restraint > General Information > Repair procedures 


COMPONENT REPLACEMENT AFTER DEPLOYMENT 


Before doing any SRS repairs, use the Hi-Scan Pro to check for DTCs. Refer to the Diagnostic Trouble Code list 
for repairing of the related DTCs. 


When the front airbag(s) deployed after a collision, replace the following items. 
- SRSCM 
- Deployed airbag(s) 
- Seat belt pretensioner(s) 
- Front impact sensor 
- SRS wiring harnesses 
- Inspect the clock spring for heat damage. 
If any damage found, replace the clock spring. 


When the seat belt pretensioner(s) deployed after a collision, replace the following items. 
- Seat belt pretensioner(s) 


- SRSCM (if B1658 detected) 
- Front impact sensor 
- SRS wiring harnesses 


When the curtain airbag(s) deployed after a collision, replace the following items. 
- SRSCM 


- Deployed airbag(s) 
- Side impact sensor(s) for the deployed side(s) 
- SRS wiring harnesses 
After the vehicle is completely repaired, confirm the SRS airbag system is OK. 
- Turn the ignition switch ON, the SRS indicator should come on for about 6 seconds and then go off. 
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Restraint > General Information > Specifications 


SPECIFICATION 


ITEM CONDITION SPECIFICATION 


AB Stage #1 
Driver Airbag (DAB) Resistance (Q) 1.4~6.0 Q 
AB Stage #2 
, l PAB Stage #1 
Passenger Airbag (PAB) Resistance (Q) 1.4~6.0 Q 
PAB Stage #2 


Knee Airbag (KAB) Resistance (Q) 1.4~4.5 Q 
Curtain Airbag (CAB) Resistance (Q) 1.4~4.5 Q 
Seat Belt Pretensioner (BPT) | Resistance (Q) 14~45Q 


Buckled 12.0 ~ 17.0 mA 


Seat Belt Buckle Switch (BS)} Current (mA) 
Unbuckled | 4.0~7.0mA 


TIGHTENING TORQUES 


Driver Airbag (DAB) 0.8 ~ 1.1 7.9 ~ 10.8 5.8 ~ 8.0 


Bolt: 1.9~2.7] 18.6 ~ 26.5 13.7 ~ 19.5 
Nut :0.9~1.4] 8.8~ 13.7 6.5 ~ 10.1 


Curtain Airbag (CAB) 0.8 ~ 1.2 7.8 ~ 11.8 5.8 ~ 8.7 
i 0.8 ~ 1.2 7.8 ~ 11.8 5.0 ~ 5.2 


Passenger Airbag (PAB) 


Seat Belt Anchor Bolt (BPT) 4.0 ~5.5 39.2 ~ 53.9 28.9 ~ 39.8 
SRSCM Mounting Bolt 1.0~1.4 10.2 ~ 13.8 7.5 ~ 10.2 


Front Impact Sensor (FIS) 

Mounting Bolt 1.0 ~ 1.4 10.2 ~ 13.8 7.5 ~ 10.2 
Side Impact Sensor (SIS) 

Mounting Bolt 1.0 ~ 1.4 10.2 ~ 13.8 7.5 ~ 10.2 


Restraint > Supplemental Restraint System Control Module (SRnodeM) > Schematic Diagrams 


CIRCUIT DIAGRAM 
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MULTIPURPOSE 
CHECK 


DATA LINK 
CONNECTOR 
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SRSCM CONNECTOR TERMINAL 
SRSCM HARNESS CONNECTOR 
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1 
[26 | 27 | ee | 3 | 90 | a1 | sz] 53 | 0 | oo | ge | 7] ge | 9 oc | | 42] es | 44 | 09 | 46 | a7 | 48 | 20 | 80 
| st] s2| 52] 34] 56 | 56] 57 | 88 | 50 | oo] 1 | e] es] ox] s| oe | 67| we] oo 70] 71] 72 | 70] 74] 75) 


Shorting bar (<>) | located on the upper side of pin number from 2 to 25 of SRSCM connector. 
Note : For short circuit check, shorting bar must be opened, Use a plastic clip as a shorting bar opener tor disconnecting shorting bar 


Function 


Shorting Bar 


31 Knee Airbag (Driver) Low 

Knee Airbag [Driver] High 

Curtain Airbag [Passenger] High 

Curtain Airbag [Passenger] Low 

Curtain Airbag [Driver] Low 

Curtain Airbag [Driver] High 

Seat Belt Pretensioner [Front-Passenger] Low 
Seat Belt Fretensioner [Front-Passenger) High 
Seat Belt Pretensioner [Front-Driver] Low 
Seat Belt Pretensioner [Front-Driver] High 

41 (2nd Stage) Passenger Airbag Low 


42 (2nd Stage) Passenger Airbag High 
43 (2nd Stage} Driver Airbag Low 

44 (2nd Stage) Driver Airbag High 

45 (1st Stage) Passenger Airbag Low 

45  (1stStage) Passenger Airbag High 

a7 15t Stage) Driver Airbag Low 

48 1st Stage) Driver Airbag Hig 

49 — Airbag Warning Lamp 


DIAGNOSTIC TROUBLE CODES (DTC) 


Pin | Function 
50 | PowerGomd SSCS 
| 51 | Side Impact Sensor [Front-Passenger] Low 
82 | Side impact Sensor [Front Passenger] High 
| 53 | Side Impact Sensor [Front-Driver] Low 

| 54 | Side Impact Sensor [Front-Driver] High 


| 55 | Front Impact Sensor [Center] Low 
| 56 | Front Impact Sensor [Center] High 


68 | Seat Belt Buckle Switch [Passenger] | 
69 | Seat Belt Buckle Switch [Driver]  _ 
Pm of o S e 

lgntion S O 


75 Ignition 


FAULT DESCRIPTION 


B1101 | Battery Voltage High 
B1102 | Battery Voltage Low 


B1338 | Front Impact Sensor [Center] Defect 
B1339 | Front Impact Sensor [Center] Communication Error 
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B1346 | Driver Airbag Resistance too High (1st Stage) 


B14 [Driver AitagResnancetwoLow(IsiSag) Sd 
B18 [ive AitogResbanee Cnet Storto Goud tsi) | 


Seat Belt Pretensioner [Front-Driver] Resistance Circuit Short to 
Ground 
Seat Belt Pretensioner [Front-Driver] Resistance Circuit Short to 
Battery 


Seat Belt Pretensioner [Front-Passenger] Resistance too High 
B1368 | Seat Belt Pretensioner [Front-Passenger] Resistance too Low | 


Seat Belt Pretensioner [Front-Passenger] Resistance Circuit Short to 

B1369 
Ground 

B1370 Seat Belt Pretensioner [Front-Passenger] Resistance Circuit Short to ~~ 
Battery 


B1400 [side impet Semer Frons Divae O O 
B1405 [side impact Sensor [eront Passenger peter OOO 
E05 [sie mpat Senor D Ener 
B10 | sie npat Sensor Fron-Pasegs] Communion Ewer [| 
B1447 [Occupant Csifcaton OC) [Pass] ECU Dera | 
Braas [Osean Clsizton (OC) [Passenger] Sensor Mar Det | 
B19 [zeaant Cision (OC) (Pusenge a [| 
B1450 [Occupant Clsifcaton (OO) lesene Wrong | 
B1473 [Cuain Ata [Fon-Drive]Resinee oth | 
[B1474 [Cun Atop Front Dive] S E 
B1475 [Corin Aas Fone Drive Resstnoe Crt Stoo Gomd | 
B1476 | Cruin Ata Fone Dive Ressune Crt Stort to Batey [| 
B147 [Cin Atop Fro Pasege|Ressancetwo High | 
BLAS |Cruin Aig [Fron-PasengeResanee ooLow | 
[Bis |Curuin Ata Fron: Pasenge Resince Creat ShotioGeund | 
[1480 [Cumin Aas Front Passenger Resitanoe Creu Storto Basey | | 
B1481 [Driver AibagRessmneetwoHigh@ndSig) | 
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B1482 | Driver Airbag Resistance too Low (2nd Stage) 


B1483 [Driver Airbag Restano Creit Shot Grand @ndSagsy | 
B14 [rive itp Resunee Crenit Shot Batey Gnd Sag) [| 


B1620 Supplemental Restraint System Control Module Internal Fault (Replace 
SRSCM) 


B65 [Bett Praensioner 6 ies Deployment RepanesRSC) | 
B1670 [Crash recorde in Full Sage -Front Replace srSCM) | 
B1711 [knes Airas (Drv ResbencewoHigh O OOOO 
"ITI [ke Aug Drive T 
1713 [ke Aug Driver ResitnceCreuiShowioGomd | 
B1714 [ke Ang Driver Resisanee Creu Storto Batey | 
12503 [sts Waning Lamp Open or ShorttoGrund | | 
B2504 [sks Waning Lamp Stortor Storo Basey | | 
2507 [pases Atag Teliale Lanp Open or Storto Gram | | 
1508 [Passenger Aug Telle amp Stot or Storto Batey | | 


Restraint > Supplemental Restraint System Control Module (SRnodeM) > Troubleshooting 


DESCRIPTION 
HI-SCAN CHECK 
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1. Turn the ignition switch off. 
2. Connect the Hi-Scan Pro connector to the data link connector located under the crash pad. 


3. Turn the ignition switch on and power on the Hi-Scan Pro. 
4. Read DTCs. 
5. Find and repair the trouble, and clear the DTCs using Hi-Scan Pro. 
6. Disconnect the Hi-Scan Pro. 
7. Confirm proper system operation ; 
A. Turn the ignition switch ON; the SRS indicator light should be turned on for about six seconds and then go 
off. 
DIAGNOSTIC TROUBLESHOOTING FLOW 
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Gathering information from >> Verify complaint 
the customer 


} Reoccurs — ee. Does not reoccur 
aec | Check diagnostic trouble code _| trouble code Check | Check diagnostic trouble code | trouble code 
7 sruuio Niaanne pe uvuvio | Dianne urayhiaih, Amita h | 
lt teens esac o R. or si «J U RAT UA Toe ado megi irmo fie rena oyad - Aaa a 
nammi miata R nave “al " 


Hi-Scan Pro 


diagnostic trouble code(s) 
ase them 


| Re 
k trouble code symptom | | Cc 
[c 


j No trouble 
code 


k diagnostic trouble code 


Diagnostic trouble 
code displayed 


spection chart for Intermittent malfunction Inspection chart for 
agnostic trouble codes trouble symptoms 


TERMINAL & CONNECTOR INSPECTION 
Be sure to perform "TERMINAL & CONNECTOR INSPECTION" before doing "INSPECTION 
PROCEDURE" for troubleshooting of each DTC. 
1. Visually inspect all connectors related to the affected circuit for damage and secure connection. 
2. Inspect terminals for damage and corrosion. 


CAUTION 


Avoid damaging connectors during the inspection 
process. 


3. Are any problems found? 


EA = = ] 


Go to next step (INSPECTION PROCEDURE). 

After repairing the trouble part, check whether DTC occurs or not. 
PREPARATION OF INSPECTION 
Refer to the following steps while doing "INSPECTION PROCEDURE" which is described in the DTC 
troubleshooting section. 
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1. Turn the ignition switch to LOCK. 
2. Disconnect the battery negative cable from the battery and wait for at least 3 minutes. 
3. Remove the DAB module and disconnect the DAB connector. 
4. Disconnect the connectors of the PAB, CAB, KAB, BPT, FIS and SIS. 
5. Disconnect the SRSCM connector. 
CHECKING OF SHORT OR OPEN CIRCUIT 
Refer to the following tips for checking of short or open circuit. 
1. Shorting bar is located on the upper side of pin number from 2 to 25 of SRSCM connector. 
2. When checking for a short circuit, the shorting bar must be opened. Use a plastic clip to put into as a shorting bar 
opener for disconnecting shorting bar. 
3. Use SST Dummy adapter (0957A-2G000) to measure resistance or voltage for checking of short or open 
circuit. 
Plug it into DAB (BPT) connector to avoid enlarging or damaging the connector pins. 
CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
1. Install the DAB module and connect the DAB connector. 
2. Connect the connector of the PAB, CAB, BPT, FIS and SIS. 
3. Connect the SRSCM connector. 
4. Connect the battery negative cable to the battery. 
5. Connect a Hi-Scan(Pro) to the data link connector. 
6. Turn the ignition switch to ON. 
7. Clear the DTC stored in the SRSCM memory with the Hi-Scan(Pro) 
8. Turn the ignition switch to LOCK and wait for at least 30 seconds. 
9. Turn the ignition switch to ON and wait for at least 30 seconds. 
10. Check the vehicle again with the Hi-Scan(Pro). 
Does the above DTC(s) go off? 


YES 
Problem is intermittent or was repaired and SRSCM memory was not cleared. 
Replace the SRSCM with a new one and then check the vehicle again. At this time, if the vehicle normally 
operates with a new one, the fault may be the SRSCM. Replace the SRSCM. 


Restraint > Supplemental Restraint System Control Module (SRnodeM) > SRS Control Module 


(SRnodeM) > Description and Operation 


DESCRIPTION 

The primary purpose of the SRSCM (Supplemental Restraints System Control Module) is to discriminate between 
an event that warrants restraint system deployment and an event that does not. The SRSCM must decide whether to 
deploy the restraint system or not. After determining that pretensioners and/or airbag deployment is required, the 
SRSCM must supply sufficient power to the pretensioners and airbag igniters to initiate deployment. The SRSCM 
determines that an impact may require deployment of the pretensioners and airbags from data obtained from impact 
sensors and other components in conjunction with a safing function. The SRSCM will not be ready to detect a crash 
or to activate the restraint system devices until the signals in the SRSCM circuitry stabilize. It is possible that the 
SRSCM could activate the safety restraint devices in approximately 2 seconds but is guaranteed to fully function 
after prove-out is completed. The SRSCM must perform a diagnostic routine and light a system readiness indicator 
at key-on. The system must perform a continuous diagnostic routine and provide fault annunciation through a 
warning lamp indicator in the event of fault detection. A serial diagnostic communication interface will be used to 
facilitate servicing of the restraint control system. 
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CAUTION 


Never attempt to measure the circuit resistance of the airbag module (squib) even if you are using the specified 


tester. If the circuit resistance is measured with a tester, accidental airbag deployment will result in serious personal 


Restraint > Supplemental Restraint System Control Module (SRnodeM) > SRS Control Module 


(SRnodeM) > Components and Components Location 
COMPONENTS 


COMPONENTS 
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Knee Airbag (KAB) 


Restraint > Supplemental Restraint System Control Module (SRnodeM) > SRS Control Module 
(SRnodeM) > Repair procedures 


REMOVAL 

1. Remove the ignition key from the vehicle. 

2. Disconnect the battery negative cable and wait for at least three minutes before beginning work. 
3. Disconnect the DAB, PAB, KAB, CAB and BPT connectors. 

4. Remove the console lid cover. (Refer to BD group) 

5. Disconnect the SRSCM harness connector after pulling the connector locking lever. 


6. Remove the SRSCM mounting bolt (1EA) and nuts (2EA) from the SRSCM, then remove the SRSCM. 
REMOVAL 


1. Disconnect the battery negative cable and wait for at least 3 minutes before beginning work. 
2. Remove the following parts. (Refer to BD group) 
A. Crash pad lower panel 
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3. Disconnect the Knee Airbag harness connector. 


4. After loosening the mounting nuts(4EA) remove the knee airbag. 


INSTALLATION 


1. Remove the ignition key from the vehicle. 
2. Disconnect the battery negative cable and wait for at least three minutes before beginning work. 
3. Install the SRSCM with the SRSCM mounting bolt and nuts. 


Tightening torque (SRSCM Mounting bolt) 
: 1.0 ~ 1.4 kgf.m (10.2 ~ 13.8 Nm, 7.5 ~ 10.2 Ib.ft) 


Use new mounting bolts when replacing the SRSCM after a collision. 


4. Connect the SRSCM harness connector completely with pushing the connector locking lever. 
5. Install the console lid cover. (Refer to BD group) 
6. Connect the DAB, PAB, KAB, CAB and BPT connectors. 
7. Reconnect the battery negative cable. 
8. After installing the SRSCM, confirm proper system operation: 
A. Turn the ignition switch ON; the SRS indicator light should be turned on for about six seconds and then go 
off. 
INSTALLATION 


1. Remove the ignition key from the vehicle. 
2. Disconnect the battery negative cable and wait for at least three minutes. 
3. Connect the KAB connector. 
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4. Tighten the KAB mounting nuts (4EA). 


Tightening torque 
: 1.9 ~ 2.7 kgfm(18.6 ~ 26.7 Nm, 13.7 ~ 19.8 Ib.ft) 


CAUTION 


e Never twist the airbag module when installing it. If the module is twisted, airbag module may operate 


abnormally. 


5. Install the following parts. (Refer to BD group) 
A. Crash pad lower panel. 


6. Reconnect the battery negative cable. 
7. After installing the Knee Airbag (KAB), confirm proper system operation: 
A. Turn the ignition switch ON; the SRS indicator light should be turned on for about six seconds and then go 


off. 


Restraint > Supplemental Restraint System Control Module (SRnodeM) > Front Impact Sensor (FIS) 


> Description and Operation 


DESCRIPTION 
The front impact sensor (FIS) is installed in the side member. They are remote sensors that detect acceleration due 


to a collision at its mounting location. The primary purpose of the Front Impact Sensor (FIS) is to provide an 
indication of a collision. The Front Impact Sensor(FIS) sends acceleration data to the SRSCM. 


Restraint > Supplemental Restraint System Control Module (SRnodeM) > Front Impact Sensor (FIS) 
> Components and Components Location 


COMPONENTS 


Front Impact Sensor Lo _ | Ñ 
A 
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Restraint > Supplemental Restraint System Control Module (SRnodeM) > Front Impact Sensor (FIS) 
> Repair procedures 


REMOVAL 


CAUTION 


e Removal of the airbag must be performed according to the precautions/ procedures described previously. 
e Before disconnecting the front impact sensor connector, disconnect the front airbag connector(s). 
e Do not turn the ignition switch ON and do not connect the battery cable while replacing the front impact sensor. 


1. Disconnect the battery negative cable, and wait for at least three minutes before beginning work. 
2. Remove the Front bumper seal board. 
3. Remove the Front Impact Sensor mounting bolt. 


4. Disconnect the Front Impact Sensor connector. 


INSTALLATION 


CAUTION 


e Do not turn the ignition switch ON and do not contact the battery cable while replacing the front impact sensor. 


1. Install the new Front Impact Sensor. 
2. Tighten the Front Impact Sensor mounting bolt. 


Tightening torque 
: 1.0 ~ 1.4 kgf.m (10.2 ~ 13.8 Nm, 7.5 ~ 10.2 Ib.ft) 


3. Connect the Front Impact Sensor connector. 

4. Install the Front bumper seal board. 

5. Reconnect the battery negative cable. 

6. After installing the Front Impact Sensor, confirm proper system operation: Turn the ignition switch ON the SRS 
indicator light should be turned on for about six seconds and then go off. 


Restraint > Supplemental Restraint System Control Module (SRnodeM) > Side Impact Sensor (SIS) > 


Description and Operation 


DESCRIPTION 

The Side Impact Sensor (SIS) system consists of two front SIS which are installed in the center pillar (LH and RH) 
They are remote sensors that detect acceleration due to collision at their mounting locations. The primary purpose of 
the Side Impact Sensor (SIS) is to provide an indication of a collision. The Side Impact Sensor (SIS) sends 
acceleration data to the SRSCM. 
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Restraint > Supplemental Restraint System Control Module (SRnodeM) > Side Impact Sensor (SIS) > 
Components and Components Location 


COMPONENTS 


Center Pillar Side Impact Sensor (SIS) 


Restraint > Supplemental Restraint System Control Module (SRnodeM) > Side Impact Sensor (SIS) > 
Repair procedures 


REMOVAL 
CAUTION 


e Removal of the airbag must be performed according to the precautions/procedures described previously. 
e Before disconnecting the side impact sensor connector(s), disconnect the side airbag connector(s). 
e Do not turn the ignition switch ON and do not connect the battery cable while replacing the side impact sensor. 


1. Disconnect the battery negative cable, and wait for at least three minutes before beginning work. 
2. Remove the lower anchor bolt. 


3. Remove the following parts. (Refer to BD group) 
A. Door scuff trim, Center pillar trim 
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4. Disconnect the Side Impact Sensor connector and remove the Side Impact Sensor mounting bolt. 


INSTALLATION 


CAUTION 


e Do not turn the ignition switch ON and do not connect the battery cable while replacing the side impact sensor. 


1. Install the new Side Impact Sensor with the bolt then connect the SRS harness connector to the Side Impact 
Sensor. 


Tightening torque 
: 1.0 ~ 1.4 kgfm (10.2 ~ 13.8 Nm, 7.5 ~ 10.2 Ib.ft) 


2. Install the center pillar trim. (Refer to BD group) 

3. Install the door scuff trim. (Refer to BD group) 

4. Inatall the lower anchor bolt. 

5. Reconnect the battery negative cable. 

6. After installing the Side Impact Sensor, confirm proper system operation: Turn the ignition switch ON, the SRS 
indicator light should be turned on for about six seconds and then go off. 


Restraint > Supplemental Restraint System Control Module (SRnodeM) > Seat Belt Buckle Switch 
(BS) > Description and Operation 


DESCRIPTION 
The buckle status shall modify the SRSCM deployment. If the Buckle Status is Unbuckled, the corresponding 
pretensioner will be deactivated. 


Restraint > Supplemental Restraint System Control Module (SRnodeM) > Seat Belt Buckle Switch 
(BS) > Components and Components Location 


COMPONENTS 


Page 31 of 195 


Seat Belt | 
Buckle | 


Driver (or Passenger seat) 


fo IN 
f AG F < 
7 | 
\ Pi j S 4 
NN Via, 
Fd Fa 
7 See yee ee A 
Be ake 
TAY 


Restraint > Supplemental Restraint System Control Module (SRnodeM) > Occupant Classification 
Sensor (OCS) > Description and Operation 


DESCRIPTION 
In contrast to the initial one-stage airbag systems, newer restraint systems involve complex logic to select, or 


alternatively suppress, various levels of safety system deployment. Inherent to an Advanced Restraint System is the 
ability to discern information regarding passenger occupancy. It is intended that these inputs be provided through the 
OC system. The objective of such safety system is to reduce the risk and level of injuries by automatically adapting 
the airbag(s) and seat belt pretensioner to the driving status of the vehicle, its occupants, and the crash severity. The 
current OC system covered in this specification continually senses and classifies the front passenger side seat. 


Restraint > Supplemental Restraint System Control Module (SRnodeM) > Occupant Classification 


Sensor (OCS) > Components and Components Location 


COMPONENTS 
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Restraint > Airbag Module > Description and Operation 


AIRBAG DISPOSAL 
SPECIAL TOOL REQUIRED 


Before scrapping any airbags or side airbags (including those in a whole vehicle to be scrapped), the airbags or side 
airbags must be deployed. If the vehicle is still within the warranty period, before deploying the airbags or side 
airbags, the Technical Manager must give approval and/or special instruction. Only after the airbags or side airbags 
have been deployed (as the result of vehicle collision, for example), can they be scrapped. 
If the airbags or side airbags appear intact (not deployed), treat them with extreme caution. Follow this procedure. 
DEPLOYING AIRBAGS IN THE VEHICLE 
Ifan SRS equipped vehicle is to be entirely scrapped, its airbags or side airbags should be deployed while still in the 
vehicle. The airbags or side airbags should not be considered as salvageable parts and should never be installed in 
another vehicle. 
1. Turn the ignition switch OFF, and disconnect the battery negative cable and wait at least three minutes. 
2. Confirm that each airbag or side airbag is securely mounted. 
3. Confirm that the special tool is functioning properly by following the check procedure. 
DRIVER'S AIRBAG: 
1. Remove the driver's airbag and install the SST(0957A-38500). 
2. Install the driver's airbag on the steering wheel. 
FRONT PASSENGER'S AIRBAG : 
1. Remove the glove box, then disconnect the 4P connector between the front passenger's airbag and SRS main 
harness. 
2. Install the SST(0957A-3E1 10). 
KNEE AIRBAG : 
1. Disconnect the 2P Connector between the knee airbag and wire harness. 
2. Install the SST (0957A-3F 100). 
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CURTAIN AIRBAG : 

1. Disconnect the 2P connector between the curtain airbag and wire harness. 

2. Install the SST(0957A-38500). 

SEAT BELT PRETENSIONER : 

1. Disconnect the 2P connector from the seat belt pretensioner. 

2. Install the SST(0957A-38500). 

3. Place the deployment tool at least thirty feet (10 meters) away from the airbag. 

4. Connect a 12 volt battery to the tool. 

5. Push the tool's deployment switch. The airbag should deploy (deployment is both highly audible and visible: a 

loud noise and rapid inflation of the bag, followed by slow deflection) 
6. Dispose of the complete airbag. No part of it can be reused. Place it in a sturdy plastic bag and seal it securely. 


DEPLOYING THE AIRBAG OUT OF THE VEHICLE 
If an intact airbag has been removed from a scrapped vehicle, or has been found defective or damage during transit, 
storage or service, it should be deployed as follows : 

1. Confirm that the special tool is functioning properly by following the check procedure. 

2. Position the airbag face up, outdoors on flat ground at least thirty feet (10meters) from any obstacles or people. 
DISPOSAL OF DAMAGED AIRBAG 

1. If installed in a vehicle, follow the removal procedure of driver's airbag front passenger's and side airbag. 

2. In all cases, make a short circuit by twisting together the two airbag inflator wires. 

3. Package the airbag in exactly the same packing that the new replacement part come in. 


Restraint > Airbag Module > Driver Airbag (DAB) Module and Clock Spring > Description and 
Operation 


DESCRIPTION 


Driver Airbag (DAB) is installed in steering wheel and electrically connected to SRSCM via clockspring. It protects 
the driver from danger by deploying a bag when frontal crash occurs. The SRSCM determines deployment of 
Driver Airbag (DAB). 


CAUTION 


Never attempt to measure the circuit resistance of the airbag module (squib) even if you are using the specified 
tester. If the circuit resistance is measured with a tester, accidental airbag deployment will result in serious personal 


Restraint > Airbag Module > Driver Airbag (DAB) Module and Clock Spring > Components and 


Components Location 


COMPONENTS 
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1. Clock Spring 3. Driver Airbag (DAB) 
2. Steering Wheel 


Restraint > Airbag Module > Driver Airbag (DAB) Module and Clock Spring > Repair procedures 


REMOVAL 
1. Disconnect the battery negative cable and wait for at least three minutes before beginning work. 


2. Remove the airbag module mounting bolts(2EA). 


Page 35 of 195 
3. Disconnect the horn connector(A). 


4. Release the connector locking pin, then disconnect the driver airbag module connector(B). 


CAUTION 


The removed airbag module should be stored in a clean, dry place with the pad cover face 
up. 
5. Remove the steering wheel with SST (SST No. 09561-11001) after unfastening the mounting nut. 
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7. Unscrew the clock spring tightening screws. (4EA) 


8. Disconnect the clock spring wiring harness and the horn wiring harness connector from the clock spring. 


INSTALLATION 


1. Remove the ignition key from the vehicle. 

2. Disconnect the battery negative cable from battery and wait for at least three minutes before beginning work. 

3. Connect the clock spring harness connector and horn harness connector to the clock spring. 

4. Install the clock spring with 4 screws. 

5. Set the center position by getting marks between the clock spring and the cover into line. Make an array the 
mark( __) by turning the clock spring clockwise to the stop and then 2.4 revolutions counterclockwise. 


6. Install the steering wheel column cover and the steering wheel. (Refer to ST group) 
7. Connect the Driver Airbag (DAB) module connector and horn connector, then install the Driver Airbag (DAB) 
module on the steering wheel. 
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8. Secure the Driver Airbag (DAB) with the new mounting bolts. 


Tightening torque (DAB Mounting Bolt) 
: 0.8 ~ 1.1 kgfim (7.9 ~ 10.8 Nm, 5.8 ~ 8.0 Ib. ft) 


9. Connect the battery negative cable. 
10. After installing the airbag, confirm proper system operation: 
A. Turn the ignition switch ON; the SRS indicator light should be turned on for about six seconds and then go 
off. 
B. Make sure horn button works 


INSPECTION 

DRIVER AIRBAG (DAB) 

If any improper parts are found during the following inspection, replace the airbag module with a new one. 
CAUTION 


Never attempt to measure the circuit resistance of the airbag module (squib) even if you are using the specified 
tester. If the circuit resistance is measured with a tester, accidental airbag deployment will result in serious personal 


injury. 

1. Check pad cover for dents, cracks or deformities. 

2. Check the airbag module for denting, cracking or deformation. 

3. Check hooks and connectors for damage, terminals for deformities, and harness for binds. 


4. Check airbag inflator case for dents, cracks or deformities. 


5. Install the airbag module to the steering wheel to check for fit or alignment with the wheel. 


CLOCKSPRING 
1. If, as a result of the following checks, even one abnormal point is discovered, replace the clock spring with a new 


one. 
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2. Check connectors and protective tube for damage, and terminals for deformities. 


Restraint > Airbag Module > Passenger Airbag (PAB) Module > Description and Operation 


DESCRIPTION 
The passenger Airbag (PAB) is installed inside the crash pad and protects the front passenger in the event of a 
frontal crash. The SRSCM determines if and when to deploy the PAB. 


CAUTION 


Never attempt to measure the circuit resistance of the airbag module (squib) even if you are using the specified 
tester. If the circuit resistance is measured with a tester, accidental airbag deployment will result in serious personal 


injury. 


Restraint > Airbag Module > Passenger Airbag (PAB) Module > Components and Components 
Location 


COMPONENTS 


Passenger Airbag (PAB) 


Restraint > Airbag Module > Passenger Airbag (PAB) Module > Repair procedures 


REMOVAL 
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1. Disconnect the battery negative cable and wait for at least three minutes before beginning work. 


2. Remove the glove box. (Refer to BD group) 
3. Remove the PAB mounting bolts (2EA). 


5. Remove the crash pad. (Refer to BD group) 


If the crash pad is damaged when the PAB is deployed, replace the damaged crash pad and PAB 
together. 


6. Remove the heater duct from the crash pad. 
7. Remove the mounting nuts(6EA) from the crash pad. Then remove the passenger airbag. 


CAUTION 


The removed airbag module should be stored in a clean and dry place with the pad cover face 
up. 


INSTALLATION 


1. Remove the ignition key from the vehicle. 
2. Disconnect the battery negative cable from battery and wait for at least three minutes before beginning work. 
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3. Place a Passenger Airbag (PAB) on the crash pad and tighten the Passenger Airbag (PAB) mounting nuts. 


Tightening torque 
: 0.9 ~ 1.4 kgf.m (8.8 ~ 13.7 N.m, 6.5 ~ 10.1 Ib.ft) 


4. Install the heater duct to the crash pad. 
5. Install the crash pad. (Refer to BD group) 
6. Tighten the PAB mounting bolt. 


Tightening torque 
: 1.9 ~ 2.7 kgf.m (18.6 ~ 26.5 N.m, 13.7 ~ 19.5 |b.ft) 


7. Connect the Passenger Airbag (PAB) harness connector to the SRS main harness connector. 
8. Reinstall the glove box. (Refer to BD group) 
9. Reconnect the battery negative cable. 
10. After installing the Passenger Airbag (PAB), confirm proper system operation: 
A. Turn the ignition switch ON; the SRS indicator light should be turned on for about six seconds and then go 
off. 


Restraint > Airbag Module > Curtain Airbag (CAB) Module > Description and Operation 


DESCRIPTION 
Curtain airbags are installed inside the headliner (LH and RH) and protect the driver and passenger from danger 
when side crash occurs. The SRSCM determines deployment of curtain airbag by using side impact sensor (SIS) 


signal. 


CAUTION 


Never attempt to measure the circuit resistance of the airbag module even if you are using the specified tester. If 
the circuit resistance is measured with a tester, accidental airbag deployment will result in serious personal injury. 


Restraint > Airbag Module > Curtain Airbag (CAB) Module > Components and Components Location 


COMPONENTS 
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Curtain Airbag (CAB) 


| 


Restraint > Airbag Module > Curtain Airbag (CAB) Module > Repair procedures 


REMOVAL 
1. Disconnect the battery negative cable and wait for at least three minutes before beginning work. 
2. Remove the following parts. (Refer to BD group) 
A. Side trim, Roof trim 
3. Disconnect the Curtain Airbag harness connector. 
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INSTALLATION 


1. Remove the ignition key from the vehicle. 
2. Disconnect the battery negative cable and wait for at least three minutes. 
3. Tighten the CAB mounting bolts (6EA) and nut (1EA). 


Tightening torque 
: 0.8 ~ 1.2 kgfm(7.8 ~ 11.8 Nm, 5.8 ~ 8.7 lb.ft) 


CAUTION 


e Never twist the airbag module when installing it. If the module is twisted, airbag module may operate 
abnormally. 


4. Connect the CAB connector. 
5. Install the following parts. (Refer to BD group) 
A. Side trim, Roof trim 
6. Reconnect the battery negative cable. 
7. After installing the Curtain Airbag (CAB), confirm proper system operation: 
A. Turn the ignition switch ON; the SRS indicator light should be turned on for about six seconds and then go 
off. 


Restraint > Seat Belt Pretensioner > Seat Belt Retractor Pretensioner (BPT) > Description and 
Operation 


DESCRIPTION 

The Seat Belt Pretensioners (BPT) are installed inside Center Pillar (LH & RH). When a vehicle crashes with a 
certain degree of frontal impact, the pretensioner seat belt helps to reduce the severity of injury to the front seat 
occupants by retracting the seat belt webbing. This prevents the front occupants from thrusting forward and hitting 
the steering wheel or the instrument panel when the vehicle crashes. 


CAUTION 


Never attempt to measure the circuit resistance of the Seat Belt Pretensioner (BPT) even if you are using the 
specified tester. If the circuit resistance is measured with a tester, the pretensioner will be ignited accidentally. This 
will result in serious personal injury. 


Restraint > Seat Belt Pretensioner > Seat Belt Retractor Pretensioner (BPT) > Components and 
Components Location 


COMPONENTS 
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Seat Belt Retractor Pretensioner (BPT) 


oe `N Center Pillar 


Restraint > Seat Belt Pretensioner > Seat Belt Retractor Pretensioner (BPT) > Repair procedures 


REMOVAL 


1. Disconnect the battery negative cable, and wait for at least three minutes before beginning work. 
2. Remove the lower anchor bolt. 


3. Remove the following parts. (Refer to BD group) 
A. Door scuff trim, Center pillar trim 

4. Remove the upper anchor bolt. 

5. Disconnect the Seat Belt Pretensioner connector. 
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6. Loosen the Seat Belt Pretensioner mounting screw and remove the Seat Belt Pretensioner. 


INSTALLATION 

1. Remove the ignition key from the vehicle. 

2. Disconnect the battery negative cable and wait for at least three minutes. 
3. Install the Seat Belt Pretensioner (BPT) with a screw. 

4. Connect the Seat Belt Pretensioner (BPT) connector. 

5. Install the upper anchor bolt. 


Tightening torque (Seat Belt Anchor Bolt) 
: 4.0 ~ 5.5 kgfim (39.2 ~ 53.9 Nm, 28.9 ~ 39.8 Ib. ft) 


6. Install the center pillar trim. 
7. Install the door scuff trim. 
8. Install the lower anchor bolt. 


Tightening torque 
: 4.0 ~ 5.5 kgfim (39.2 ~ 53.9 Nm, 28.9 ~ 39.8 Ib. ft) 


9. Reconnect the battery negative cable. 
10. After installing the Seat Belt Pretensioner (BPT), confirm proper system operation: 
A. Turn the ignition switch ON; the SRS indicator light should be turned on for about six seconds and then go 


off. 
Restraint > Troubleshooting > B1101 Battery Voltage High 


DTC Description 


The SRSCM sets above DTC(s) if it detects that the battery voltage of restraint system is too high or too low. When 
the voltage returns to normal, the SRS warning light automatically goes off and a malfunction is no longer indicated. 


DTC Detecting Condition 


Probable cause 


B1101 | Battery Voltage > 16.0 V for 4 seconds after IG ON “Date 
e Generator 


= m aed e Wiring Harness 
B1102 | Battery Voltage < 9.0 V for 4 seconds after IG ON e SRSCM 
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Specification 


Voltage : 9.0 ~ 16.0 V 


Schematic Diagram 
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SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 

Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK SOURCE VOLTAGE 

(1) Turn the ignition switch to ON. 


(2) Measure voltage between the terminal 75 of SRSCM harness connector and chassis ground. 


Specification (voltage) : 9.0 ~ 16.0 V 
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(3) Is the measured voltage within specification? 


Check the battery. 


YES 
Replace the SRSCM with a new one, and then check the vehicle again. At this time, if the vehicle normally 
operates with a new SRSCM, the fault may be the SRSCM(Replace SRSCM). 
. CHECK THE BATTERY 
(1) Check the battery. 
e Refer to "EE" group in this SERVICE MANUAL. 
Is the battery normal? 
YES 
Check the generator. 


| 


Repair or replace the battery.(Refer to "EE" group in this SERVICE MANUAL) 
. CHECK GENERATOR 
(1) Check the generator. 
e Refer to "EE" group in this SERVICE MANUAL. 
Is the generator normal? 
YES 
Check wiring harness. 


l 


Repair or replace the generator.(Refer to "EE" group in this SERVICE MANUAL) 
. CHECK WIRING HARNESS 
(1) Check the wiring harness between the battery and SRSCM. 
Is the wiring harness normal? 
YES 
Check the DTC again. 


l 


Repair or replace the wiring harness. 


. CHECK THE DTC AGAIN 
(1) Turn the ignition switch to LOCK and wait for at least 30 seconds. 


CAUTION 


Check again that the battery negative cable is disconnected from the 
battery. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


Page 47 of 195 
(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC? 


Perform the troubleshooting procedures associated with those codes. 


Problem is intermittent or was repaired and SRSCM memory was not cleared. 


Restraint > Troubleshooting > B1102 Battery Voltage Low 


DTC Description 


The SRSCM sets above DTC(s) if it detects that the battery voltage of restraint system is too high or too low. When 
the voltage returns to normal, the SRS warning light automatically goes off and a malfunction is no longer indicated. 


DTC Detecting Condition 


Probable cause 


B1101 | Battery Voltage > 16.0 V for 4 seconds after IG ON s PANET 
e Generator 


I i M e Wiring Harness 
B1102 | Battery Voltage < 9.0 V for 4 seconds after IGON | , SRSCM 


Specification 


Voltage : 9.0 ~ 16.0 V 


Schematic Diagram 
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Terminal & Connector Inspection 
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Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
Inspection Procedure 
1. PREPARATION 


Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK SOURCE VOLTAGE 


(1) Turn the ignition switch to ON. 


(2) Measure voltage between the terminal 75 of SRSCM harness connector and chassis ground. 


Specification (voltage) : 9.0 ~ 16.0 V 


(3) Is the measured voltage within specification? 


Check the battery. 
YES 


Replace the SRSCM with a new one, and then check the vehicle again. At this time, if the vehicle normally 
operates with a new SRSCM, the fault may be the SRSCM(Replace SRSCM). 
3. CHECK THE BATTERY 
(1) Check the battery. 
e Refer to "EE" group in this SERVICE MANUAL. 
Is the battery normal? 
YES 
Check the generator. 


Repair or replace the battery.(Refer to "EE" group in this SERVICE MANUAL) 
4. CHECK GENERATOR 
(1) Check the generator. 


e Refer to "EE" group in this SERVICE MANUAL. 
Is the generator normal? 


YES 
Check wiring harness. 


Repair or replace the generator.(Refer to "EE" group in this SERVICE MANUAL) 
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5. CHECK WIRING HARNESS 


(1) Check the wiring harness between the battery and SRSCM. 
Is the wiring harness normal? 


Check the DTC again. 


| NO = = 


Repair or replace the wiring harness. 


6. CHECK THE DTC AGAIN 
(1) Turn the ignition switch to LOCK and wait for at least 30 seconds. 


CAUTION 


Check again that the battery negative cable is disconnected from the 
battery. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC? 
YES 
Perform the troubleshooting procedures associated with those codes. 


EA ç = | 


Problem is intermittent or was repaired and SRSCM memory was not cleared. 


Restraint > Troubleshooting > B1338 FIS(Front Impact Sensor)-Center Defect 


DTC Description 


The detecting system for front crash consists of the SRSCM and one Front Impact Sensor (FIS). The SRSCM sets 
above DTC(s) if it detects that FIS is defective or there is communication error between the FIS and the SRSCM. 


DTC Detecting Condition 


* Open between FIS and SRSCM * Wiring Harness 


e Front Impact 
Sensor(FIS) 
e SRSCM 


e Front Impact Sensor(FIS) Malfunction 
e SRSCM Malfunction 


Schematic Diagram 
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FIS [Center] 


1 Low 56 Terminal Connected to Function 
FIS [Center] 2 High 57| SRSCM FIS Low 


FIS High 


[HARNESS CONNECTOR] 


<O  Shoding Bar 


Fis[Center] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK FIS CIRCUIT 
(1) Measure resistance between the terminal 2 of FIS harness connector and the terminal 57 of SRSCM harness 
connector. 


(2) Measure resistance between the terminal | of FIS harness connector and the terminal 56 of SRSCM harness 
connector. 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


Check Front Impact Sensor. 


| NO = = | 


Repair or replace the wiring harness between the FIS and the SRSCM. 
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3. CHECK FRONT IMPACT SENSOR 
(1) Replace the front impact sensor(FIS) with a new one. 
e Refer to "Front Impact Sensor(FIS)" section in this SERVICE MANUAL. 
(2) Install the DAB module and connect the DAB connector. 
(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 
(5) Connect the battery negative cable to the battery. 
(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to FIS? 


eS ee 


Go to next step. 


| NO = = 


Replace the Front Impact Sensor(FIS). 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1339 FIS(Front Impact Sensor)-Center Communication error 


DTC Description 
The detecting system for front crash consists of the SRSCM and one Front Impact Sensor (FIS). The SRSCM sets 
above DTC(s) if it detects that FIS is defective or there is communication error between the FIS and the SRSCM. 


DTC Detecting Condition 


e Wiring Harness 

e Front Impact 
Sensor(FIS) 

e SRSCM 


e Open between FIS and SRSCM 


e Front Impact Sensor(FIS) Malfunction 
e SRSCM Malfunction 


Schematic Diagram 
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FIS [Center] 


1 Low 56 Terminal Connected to Function 
FIS [Center] 2 High 57| SRSCM FIS Low 


FIS High 


[HARNESS CONNECTOR] 


<O  Shoding Bar 


Fis[Center] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK FIS CIRCUIT 
(1) Measure resistance between the terminal 2 of FIS harness connector and the terminal 57 of SRSCM harness 
connector. 


(2) Measure resistance between the terminal | of FIS harness connector and the terminal 56 of SRSCM harness 
connector. 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


Check Front Impact Sensor. 


| NO = = | 


Repair or replace the wiring harness between the FIS and the SRSCM. 
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3. CHECK FRONT IMPACT SENSOR 
(1) Replace the front impact sensor(FIS) with a new one. 
e Refer to "Front Impact Sensor(FIS)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to FIS? 


eS å O = ë E 


Go to next step. 
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Replace the Front Impact Sensor(FIS). 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1346 Driver Airbag Resistance too High (1st stage) 


DTC Description 
The Driver Airbag circuit consists of the SRSCM, Clockspring and the Driver Airbag (DAB). The SRSCM sets 
above DTC(s) if it detects that the resistance of DAB squib is too high or low. 


DTC Detecting Condition 


e Open or short circuit on 
e Too high or low resistance between DAB high(+) and DAB low (-) wiring harness 


e Driver Airbag (DAB) Malfunction e Driver Airbag (DAB) 
e Clockspring Malfunction squib 


e SRSCM Malfunction e Clockspring 
e SRSCM 


Specification 


DAB resistance : 1.4~ 6.0 Q 


Schematic Diagram 
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DAB #1 Low 47] DAB #1 
DAB #1 High Terminal Connected to Function 


srscm | | 1. | SRSCM Terminal 47 | DAB #1 Low 
| 2 | SRSCM Terminal 48 | DAB #1 High 


DAB #2 
Clockspring Terminal Connected to Function 


| 2 | SRSCM Terminal 44 | DAB #2 High 
[HARNESS CONNECTOR] 


[©o| (00 
—T7 


<> © Shorting Bar 
DAB #1 DAB #2 SRSCM 


DAB #1 
DAB #2 


DAR #? | ow 
DAB #2 High 44 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 


Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK DAB RESISTANCE 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on DAB harness connector. 


eRefer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 
and Dummy Adapter. 


(2) Measure resistance between the terminal 47 and 48 of SRSCM harness connector. 


Specification (resistance) : 1.4 ~ 6.0 Q 
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(3) Is the measured resistance within specification? 
Check open circuit. 
YES 
Replace the Driver Airbag(DAB) module. 


3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 1 of DAB harness connector and the terminal 48 of SRSCM 
harness connector. 
(2) Measure resistance between the terminal 2 of DAB harness connector and the terminal 47 of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


eS ee 


Check short circuit. 


EA °°» 7 


Repair or replace the wiring harness between the DAB and the clockspring or between the clockspring 
and the SRSCM. 


4. CHECK SHORT CIRCUIT 
(1) Measure resistance between the terminal | and 2 of DAB harness connector. 


Specification (resistance) : œ Q 
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(2) Is the measured resistance within specification? 


YES 
Go to next step. 


EA = = |] 


Repair or replace the wiring harness between the DAB and the clockspring or between the clockspring 
and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1347 Driver Airbag Resistance too Low (1st stage) 


DTC Description 
The Driver Airbag circuit consists of the SRSCM, Clockspring and the Driver Airbag (DAB). The SRSCM sets 
above DTC(s) if it detects that the resistance of DAB squib is too high or low. 


DTC Detecting Condition 


DTC Probable cause 


e Open or short circuit on 
e Too high or low resistance between DAB high(+) and DAB low (-) wiring harness 


e Driver Airbag (DAB) Malfunction e Driver Airbag (DAB) 


squib 
e Clockspring 
e SRSCM 


e Clockspring Malfunction 
e SRSCM Malfunction 


Specification 


DAB resistance : 1.4~ 6.0 Q 


Schematic Diagram 
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DAB #1 Low 47] DAB #1 
DAB #1 High Terminal Connected to Function 


srscm | | 1. | SRSCM Terminal 47 | DAB #1 Low 
| 2 | SRSCM Terminal 48 | DAB #1 High 


DAB #2 
Clockspring Terminal Connected to Function 


| 2 | SRSCM Terminal 44 | DAB #2 High 
[HARNESS CONNECTOR] 


[©o| (00 
—T7 


<> © Shorting Bar 
DAB #1 DAB #2 SRSCM 


DAB #1 
DAB #2 


DAR #? | ow 
DAB #2 High 44 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 


Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK DAB RESISTANCE 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on DAB harness connector. 


eRefer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 
and Dummy Adapter. 


(2) Measure resistance between the terminal 47 and 48 of SRSCM harness connector. 


Specification (resistance) : 1.4 ~ 6.0 Q 
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(3) Is the measured resistance within specification? 
Check open circuit. 
YES 
Replace the Driver Airbag(DAB) module. 


3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 1 of DAB harness connector and the terminal 48 of SRSCM 
harness connector. 
(2) Measure resistance between the terminal 2 of DAB harness connector and the terminal 47 of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


eS ee 


Check short circuit. 


EA °°» 7 


Repair or replace the wiring harness between the DAB and the clockspring or between the clockspring 
and the SRSCM. 


4. CHECK SHORT CIRCUIT 
(1) Measure resistance between the terminal | and 2 of DAB harness connector. 


Specification (resistance) : œ Q 
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(2) Is the measured resistance within specification? 


YES 
Go to next step. 


| NO = = |] 


Repair or replace the wiring harness between the DAB and the clockspring or between the clockspring 
and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1348 Driver Airbag resistance circuit short to Ground (Ist stage) 


DTC Description 


The Driver Airbag circuit consists of the SRSCM, Clockspring and the Driver Airbag (DAB). The SRSCM sets 
above DTC(s) if it detects short to ground on the DAB circuit. 


DTC Detecting Condition 


Probable cause 


e Short to ground circuit 
on wiring harness 

e Driver Airbag (DAB) 
squib 

e Clockspring 

e SRSCM 


e Short to ground between DAB and clockspring 

e Short to ground between clockspring and SRSCM 
e Driver Airbag (DAB) Malfunction 

e Clockspring Malfunction 

e SRSCM Malfunction 


Schematic Diagram 


DAB #1 Low 47) DAB #1 
DAB #1 High 48 | Terminal Connected to Function 
SRSCM Terminal 47 | DAB #1 Low 
DAB #2Low 43 | SRSCM aie 
DAB #2 High 44 SRSCM Terminal 48 | DAB #1 High 
+ 
Glockspring Terminal | Connected to Function | 
1 SRSCM Terminal 43 | DAB #2 Low 
SRSCM Terminal 44 | DAB #2 High 
[HARNESS CONNECTOR} 7 T 
— => [= >| => fe 
| (OLO. OLO 28 | 27 | æ |=| 90] at | 32| s | s| 3| æ | a7 | æ | as Te At Ts Te 
MA L 52| 55 | H 55 | 56 53) 53 | o 63} Ga 67 | | & =f 71| 72) 73 


O> _ | Shorting Bar 
DAS #1 DAR #2 SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK SHORT TO GROUND 
(1) Measure resistance between the terminal 2 of DAB harness connector and chassis ground. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 


YES -= ë 


Check the DAB Module. 


EA = = e] 


Repair or replace the wiring harness between the DAB and the clockspring or between the clockspring 
and the SRSCM. 


3. CHECK THE DAB MODULE 
(1) Replace the Driver Airbag(DAB) with a new one. 
e Refer to "Driver Airbag(DAB)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to DAB? 


eS = = ë 


Check the clockspring. 


EA = = = | 


Replace the Driver Airbag(DAB). 


4. CHECK THE CLOCKSPRING 
(1) Check the clockspring. 
Is the clockspring normal? 
YES 
Go to next step. 


EA = = | 


Replace the clockspring. 
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5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1349 Driver Airbag resistance circuit short to Battery (1st stage) 


DTC Description 
The Driver Airbag circuit consists of the SRSCM, Clockspring and the Driver Airbag (DAB). The SRSCM sets 
above DTC(s) if it detects short to battery line on the DAB circuit. 


DTC Detecting Condition 


Probable cause 


e Short to battery line on 
wiring harness 

e Driver Airbag (DAB) 
squib 

e Clockspring 

e SRSCM 


e Short to battery line between DAB and clockspring 
e Short to battery line between clockspring and SRSCM 


e Driver Airbag (DAB) Malfunction 
e Clockspring Malfunction 
e SRSCM Malfunction 


Schematic Diagram 


DAB #1 


DAB #1 Low 47 | DAB #1 


DAB #1 High Terminal Connected to Function 


1 SRSCM Terminal 47 | DAB #1 Low 


2 SRSCM Terminal 48 | DAB #1 High 


DAB #2 
Terminal 


DAB #2Low 43| SRSCM 
DAB #2High 44| 


Connected to Function 


Clockspring 
1 SRSCM Terminal 43 | DAB #2 Low 
2 SRSCM Terminal 44 | DAB #2 High 
[HARNESS CONNECTOR] + 7 


en 
eo [oc 
<L> © Shorting Bar 
DAB #1 DAB #2 SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK SHORT TO BATTERY LINE 
(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 2 of DAB harness connector and chassis ground. 


Specification (voltage) : Approximately 0 V 


Oo oO 
SRSCM 


(4) Is the measured voltage within specification? 


eS ee 


Check the DAB module. 


| NO = = 


Repair or replace the wiring harness between the DAB and the clockspring or between the clockspring 
and the SRSCM. 


3. CHECK THE DAB MODULE 
(1) Replace the Driver Airbag(DAB) with a new one. 
e Refer to "Driver Airbag(DAB)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to DAB? 


eS å O = y y O 


Check the clockspring. 


EA = = = 


Replace the Driver Airbag(DAB). 


4. CHECK THE CLOCKSPRING 
(1) Check the clockspring. 
Is the clockspring normal? 


EA å ë y 


Go to next step. 


EA = = |] 


Replace the clockspring. 
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5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1352 Passenger Airbag Resistance too High (1st Stage) 


DTC Description 
The Passenger Airbag circuit consists of the SRSCM and the Passenger Airbag (PAB). The SRSCM sets above 
DTC(s) if it detects that the resistance of PAB squib is too high or low. 


DTC Detecting Condition 


DTC Probable cause 


e Open or short circuit on 
e Too high or low resistance between PAB high(+) and PAB low (-) wiring harness 


e Passenger Airbag (PAB) Malfunction e Passenger Airbag 


e SRSCM Malfunction (PAB) squib 
e SRSCM 


Specification 


PAB resistance : 1.4 ~ 6.0 Q 


Schematic Diagram 


PAB 
Terminal Connected to Function 
| 1 SRSCM Terminal 45 | PAB #1 Low 
PAB #2 Low 2 SRSCM Tenninal 46 | PAB #1 High 
t PAS #2 Hgh 42 3 SRSCM Terminal 41 | PAB #2 Low 


| 4 SRSCM Terminal 42 | PAB #2 High 


PAB #1 Low 5 
PAB #1 Hgh 


+ 
| | 
3 | 54] 85] se] 5] 58] s9 | oo] 21] ea] o9] 04] os] on] or] ce] ee 70] 71] 72] 79] 4] 75) 


<> © Shorting Bar 


PAB SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
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1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK PAB RESISTANCE 


CAUTION 
Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on PAB harness connector. 


e Refer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 
and Dummy Adapter. 


(2) Measure resistance between the terminal 45 and 46 of SRSCM harness connector. 


Specification (resistance) : 1.4 ~ 4.6 Q 


(3) Is the measured resistance within specification? 
YES 
Replace the Passenger Airbag(PAB) module. 


EA = = |] 


Check open circuit. 


3. CHECK OPEN CIRCUIT 


(1) Measure resistance between the terminal 2 of PAB harness connector and the terminal 46 of SRSCM 
harness connector. 


(2) Measure resistance between the terminal 1 of PAB harness connector and the terminal 45 of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 
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(3) Is the measured resistance within specification? 


eS å O = y O 


Check short circuit. 


EA = = | 


Repair or replace the wiring harness between the PAB and the SRSCM. 


4. CHECK SHORT CIRCUIT 
(1) Measure resistance between the terminal 1 and 2 of PAB harness connector. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 


YES 
Go to next step. 


Repair or replace the wiring harness between the PAB and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1353 Passenger Airbag Resistance too Low (lst stage) 


DTC Description 
The Passenger Airbag circuit consists of the SRSCM and the Passenger Airbag (PAB). The SRSCM sets above 
DTC(s) if it detects that the resistance of PAB squib is too high or low. 


DTC Detecting Condition 


e Open or short circuit on 
e Too high or low resistance between PAB high(+) and PAB low (-) wiring harness 


e Passenger Airbag (PAB) Malfunction e Passenger Airbag 


(PAB) squib 
e SRSCM 


e SRSCM Malfunction 


Specification 


PAB resistance : 1.4 ~ 6.0 Q 
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Schematic Diagram 


PAB 


PAB #1 Low 45 
PAB #1 Hgh 46 


Connected to Function 
SRSCM Terminal 45 | PAB #1 Low 
SRSCM Terminal 46 | PAB #1 High 


SRSCM Terminal 41 | PAB #2 Low 
SRSCM Terminal 42 | PAB #2 High 


Terminal 


F 


SRSCM 
PAB #2 Low 41 


4 PAB #2 Hgh 42 


<——> -Shoring Bar 


PAB SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 

Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK PAB RESISTANCE 


CAUTION 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on PAB harness connector. 
e Refer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 


and Dummy Adapter. 


(2) Measure resistance between the terminal 45 and 46 of SRSCM harness connector. 


Specification (resistance) : 1.4 ~ 4.6 Q 
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(3) Is the measured resistance within specification? 


YES 
Replace the Passenger Airbag(PAB) module. 


| NO = = 


Check open circuit. 


3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 2 of PAB harness connector and the terminal 46 of SRSCM 


harness connector. 
(2) Measure resistance between the terminal 1 of PAB harness connector and the terminal 45 of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


YES 
Check short circuit. 


Repair or replace the wiring harness between the PAB and the SRSCM. 


4. CHECK SHORT CIRCUIT 
(1) Measure resistance between the terminal 1 and 2 of PAB harness connector. 


Specification (resistance) : infinite 


J 
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2 
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(2) Is the measured resistance within specification? 


YES 
Go to next step. 


| NO = = |] 


Repair or replace the wiring harness between the PAB and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1354 Passenger Airbag Resistance Circuit Short to Ground (1st Stage) 


DTC Description 
The Passenger Airbag circuit consists of the SRSCM and the Passenger Airbag (PAB). The SRSCM sets above 
DTC(s) if it detects short to ground on the PAB circuit. 


DTC Detecting Condition 


e Short to ground on 
e Short to ground between PAB module and SRSCM wiring harness 
e Passenger Airbag (PAB) Malfunction e Passenger Airbag 
e SRSCM Malfunction (PAB) squib 

e SRSCM 


Schematic Diagram 


PAB 
1 PAB AT Low 45 r 
PAB #1 2 PAB#1Hgh 46 | Terminal | Connected to Function 
1 SRSCM Terminal 45 | PAB #1 Low 
3 PAB #2 Low 41 D SRSCM Terminal 46 | PAB #1 High 
4 PAB #2 High 42 3 SRSCM Terminal 41 | PAB #2 Low 
4 SRSCM Terminal 42 | PAB #2 High 


[HARNESS CONNECTOR] 


<> © Shorting Bar 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


Page 69 of 195 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


2. CHECK SHORT TO GROUND 
(1) Measure resistance between the terminal 2(4) of PAB harness connector and chassis ground. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 


YES 
Check the PAB Module. 


Repair or replace the wiring harness between the PAB and the SRSCM. 


3. CHECK THE PAB MODULE 
(1) Replace the Passenger Airbag (PAB) with a new one. 
e Refer to "Passenger Airbag (PAB)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to PAB? 


eS ā O = y O 


Go to next step. 


EA = = 


Replace PAB module. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1355 Passenger Airbag Resistance Circuit Short to Battery (1st Stage) 


DTC Description 
The Passenger Airbag circuit consists of the SRSCM and the Passenger Airbag (PAB). The SRSCM sets above 
DTC(s) if it detects short to battery line on the PAB circuit. 


DTC Detecting Condition 
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e Short to battery line 
circuit on wiring 
harness 


e Short to battery line between PAB and SRSCM 


e Passenger Airbag (PAB) Malfunction 


‘ e Passenger Airbag 
e SRSCM Malfunction 


(PAB) squib 
e SRSCM 


Schematic Diagram 


PAB 

Terminal Connected to Function 
SRSCM Terminal 45 | PAB #1 Low 
SRSCM Terminal 46 | PAB #1 High 
SRSCM Terminal 41 | PAB #2 Low 


F 


&®iagirm | — 


SRSCM Terminal 42 | PAB #2 High 


<> -Shorti Bar 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK SHORT TO BATTERY LINE 
(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 2(4) of PAB harness connector and chassis ground. 


Specification (voltage) : Approximately 0 V 


(4) Is the measured voltage within specification? 


YES 
Check the PAB Module. 


Repair the short to battery line circuit on wiring harness between the PAB and the SRSCM. 


3. CHECK THE PAB MODULE 
(1) Replace the Passenger Airbag(PAB) with a new one. 
e Refer to "Passenger Airbag(PAB)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to PAB? 


eS ee 


Go to next step. 


| NO = = = |] 


Replace PAB module. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1361 Pretensioner Front-Driver Resistance too High 


DTC Description 


The Seat Belt Pretensioner circuit consists of the SRSCM and two Seat Belt Pretensioners (BPT). The SRSCM 
sets above DTC(s) if it detects that the resistance of BPT squib is too high or low. 


DTC Detecting Condition 
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e Open or short circuit on 
e Too high or low resistance between BPT high(+) and BPT low (-) wiring harness 


e Seat Belt Pretensioner (BPT) Malfunction e Seat Belt Pretensioner 
e SRSCM Malfunction (BPT) squib 
e SRSCM 


Specification 


BPT resistance : 1.4 ~ 4.5 Q 


Schematic Diagram 


BPT [Driver] 


ant 


BPT|Driver] BPT'Passenger] SRSCM 


BPT [Driver] 


Terminal Connected to Function 


SRSCM Terminal 39 | BPT Low 
SRSCM Terminal 40 | BPT High 


SRSCM Terminal 37 
SRSCM Terminal 38 


| | | | | a a | Oo | I 
jae | ee | ae a | | a | oe | os | os | 2s OO |e] a] a| | o| ar |a] a] e] 
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Shorting Bar 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK BPT RESISTANCE 


CAUTION 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on BPT harness connector. 
e Refer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 
and Dummy Adapter. 


(2) Measure resistance between the terminal 39(37) and 40(38) of SRSCM harness connector. 


Specification (resistance) : 1.4 ~ 4.5 Q 


(3) Is the measured resistance within specification? 
YES 
Replace the Seat Belt Pretensioner(BPT) module. 
Check open circuit. 
3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 2 of BPT harness connector and the terminal 40(38) of SRSCM 
harness connector. 
(2) Measure resistance between the terminal 1 of BPT harness connector and the terminal 39(37) of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 
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(3) Is the measured resistance within specification? 


eS å O = y y O 


Check short circuit. 


EA = = |] 


Repair or replace the wiring harness between the BPT and the SRSCM. 


4. CHECK SHORT CIRCUIT 
(1) Measure resistance between the terminal 1 and 2 of BPT harness connector. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 


YES 
Go to next step. 


EA °° |] 


Repair or replace the wiring harness between the BPT and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1362 Pretensioner Front-Driver Resistance too Low 


DTC Description 
The Seat Belt Pretensioner circuit consists of the SRSCM and two Seat Belt Pretensioners (BPT). The SRSCM 


sets above DTC(s) if it detects that the resistance of BPT squib is too high or low. 


DTC Detecting Condition 


e Open or short circuit on 
e Too high or low resistance between BPT high(+) and BPT low (-) wiring harness 


e Seat Belt Pretensioner (BPT) Malfunction e Seat Belt Pretensioner 


e SRSCM Malfunction (BPT) squib 
e SRSCM 


Specification 


BPT resistance : 1.4 ~ 4.5 Q 
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Schematic Diagram 


BPT [Driver] 


BPT [Driver] 


Terminal 
SRSCM Terminal 39 | BPT Low 
SRSCM Terminal 40 | BPT High 


m rua | Fran | 
SRSCM Terminal 37 
SRSCM Terminal 38 


BPT [Passenger] | 2 High 38 | 


[HARNESS CONNECTOR] 


a8 | | as | ao 90 81 | wo] 90 | 0] 86 | s OOO] at | | oo] | | o| | af | eo 
DOOOOOOUOOOIOOOOIOOOODMDDN DL 
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ZLD : Shorting Bar 
BPT/Driver] BPT'Passenger] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 

Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK BPT RESISTANCE 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on BPT harness connector. 
e Refer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 
and Dummy Adapter. 


(2) Measure resistance between the terminal 39(37) and 40(38) of SRSCM harness connector. 


Specification (resistance) : 1.4 ~ 4.5 Q 


Page 76 of 195 
(3) Is the measured resistance within specification? 
YES 
Replace the Seat Belt Pretensioner(BPT) module. 
Check open circuit. 
3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 2 of BPT harness connector and the terminal 40(38) of SRSCM 
harness connector. 
(2) Measure resistance between the terminal 1 of BPT harness connector and the terminal 39(37) of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


eS ee 


Check short circuit. 


| NO = = 


Repair or replace the wiring harness between the BPT and the SRSCM. 


4. CHECK SHORT CIRCUIT 
(1) Measure resistance between the terminal | and 2 of BPT harness connector. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 


YES 
Go to next step. 


NO O ë = = = 


Repair or replace the wiring harness between the BPT and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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Restraint > Troubleshooting > B1363 Pretensioner front-Driver resistance circuit short to Ground 
DTC Description 


The Seat Belt Pretensioner consists of the SRSCM and two Seat Belt Pretensioners (BPT). The SRSCM sets 
above DTC(s) if it detects short to ground on the BPT circuit. 


DTC Detecting Condition 


Probable cause 


e Short to ground 


circuit on wiring 
e Short to ground between BPT and SRSCM harness 


e Seat Belt Pretensioner (BPT) Malfunction e Seat Belt 
e SRSCM Malfunction Pretensioner (BPT) 
squib 
e SRSCM 


Schematic Diagram 


BPT [Driver] 2 


BPT [Driver] 


Terminal Connected to Function 


SRSCM Terminal 39 | BPT Low 
SRSCM Terminal 40 | BPT High 


BPT [Passenger] 


SRSCM Terminal 37 | BPT Low 


SRSCM Terminal 38 | BPT High 


[HARNESS CONNECTOR] 


BPT[Driver] BPT'Passenger] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK SHORT TO GROUND 
(1) Measure resistance between the terminal 2 of BPT harness connector and chassis ground. 


Specification (resistance) : infinite 


LOOK 
D BPT 
Q oS 


j 


X37} 40(32) 


(2) Is the measured resistance within specification? 


eS -= = = ë 


Check the BPT Module. 


EA = = |] 


Repair or replace the wiring harness between the BPT and the SRSCM. 


3. CHECK THE BPT MODULE 
(1) Replace the Belt Pretensioner (BPT) with a new one. 
e Refer to "Belt Pretensioner (BPT)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to Belt Pretensioner (BPT)? 


eS āå O = y y O 


Go to next step. 


EA = = 


Replace BPT module. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1364 Pretensioner front-Driver resistance circuit short to Battery 


DTC Description 
The Seat Belt Pretensioner consists of the SRSCM and two Seat Belt Pretensioners (BPT). The SRSCM sets 
above DTC(s) if it detects short to battery line on the BPT circuit. 


DTC Detecting Condition 
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e Short to battery line 
circuit on wiring 
harness 


e Short to battery line between BPT and SRSCM 


e Seat Belt Pretensioner (BPT) Malfunction 


‘ e Seat Belt Pretensioner 
e SRSCM Malfunction 


(BPT) squib 
e SRSCM 


Schematic Diagram 


BPT [Driver] |2 Hion an] 


BPT [Driver] 


Terminal Connected to Function 


SRSCM Terminal 39 | BPT Low 
SRSCM Terminal 40 | BPT High 


ra | Fran | 
SRSCM Terminal 37 
SRSCM Terminal 38 | BPT High 


BPT [Passenger] 2 


[HARNESS CONNECTOR] 


Hog | 39 | u| 95 | 20 |] @ OO] at | a2] a3] 4 | E| s]a] af a] oo 
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<_> : Shoring Bar 
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BPTiDriver] BPT'Passenger] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Page 80 of 195 


2. CHECK SHORT TO BATTERY LINE 
(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 2 of BPT harness connector and chassis ground. 


Specification (voltage) : Approximately 0 V 


(4) Is the measured voltage within specification? 


eS å O = y O 


Check the BPT Module. 


EA 4 


Repair the short to battery line circuit on wiring harness between the BPT and the SRSCM. 


3. CHECK THE BPT MODULE 
(1) Replace the Belt Pretensioner (BPT) with a new one. 
e Refer to "Belt Pretensioner (BPT)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to Belt Pretensioner (BPT)? 


eS ee 


Go to next step. 


| NO = = |] 


Replace BPT module. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1367 Pretensioner Front-Passenger Resistance too High 


DTC Description 


The Seat Belt Pretensioner circuit consists of the SRSCM and two Seat Belt Pretensioners (BPT). The SRSCM 
sets above DTC(s) if it detects that the resistance of BPT squib is too high or low. 


DTC Detecting Condition 
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e Open or short circuit on 
e Too high or low resistance between BPT high(+) and BPT low (-) wiring harness 


e Seat Belt Pretensioner (BPT) Malfunction e Seat Belt Pretensioner 
e SRSCM Malfunction (BPT) squib 
e SRSCM 


Specification 


BPT resistance : 1.4 ~ 4.5 Q 


Schematic Diagram 


BPT [Driver] 


ant 


BPT|Driver] BPT'Passenger] SRSCM 


BPT [Driver] 


Terminal Connected to Function 


SRSCM Terminal 39 | BPT Low 
SRSCM Terminal 40 | BPT High 


SRSCM Terminal 37 
SRSCM Terminal 38 


| | | | | a a | Oo | I 
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Shorting Bar 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Page 82 of 195 
2. CHECK BPT RESISTANCE 


CAUTION 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on BPT harness connector. 
e Refer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 
and Dummy Adapter. 


(2) Measure resistance between the terminal 39(37) and 40(38) of SRSCM harness connector. 


Specification (resistance) : 1.4 ~ 4.5 Q 


(3) Is the measured resistance within specification? 
YES 
Replace the Seat Belt Pretensioner(BPT) module. 
Check open circuit. 
3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 2 of BPT harness connector and the terminal 40(38) of SRSCM 
harness connector. 
(2) Measure resistance between the terminal 1 of BPT harness connector and the terminal 39(37) of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 
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(3) Is the measured resistance within specification? 


eS å O = y y O 


Check short circuit. 


EA = = |] 


Repair or replace the wiring harness between the BPT and the SRSCM. 


4. CHECK SHORT CIRCUIT 
(1) Measure resistance between the terminal 1 and 2 of BPT harness connector. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 


YES 
Go to next step. 


EA °° |] 


Repair or replace the wiring harness between the BPT and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1368 Pretensioner Front-Passenger Resistance too Low 


DTC Description 
The Seat Belt Pretensioner circuit consists of the SRSCM and two Seat Belt Pretensioners (BPT). The SRSCM 


sets above DTC(s) if it detects that the resistance of BPT squib is too high or low. 


DTC Detecting Condition 


e Open or short circuit on 
e Too high or low resistance between BPT high(+) and BPT low (-) wiring harness 


e Seat Belt Pretensioner (BPT) Malfunction e Seat Belt Pretensioner 


e SRSCM Malfunction (BPT) squib 
e SRSCM 


Specification 


BPT resistance : 1.4 ~ 4.5 Q 
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Schematic Diagram 


BPT [Driver] 


BPT [Driver] 


Terminal 
SRSCM Terminal 39 | BPT Low 
SRSCM Terminal 40 | BPT High 


m rua | Fran | 
SRSCM Terminal 37 
SRSCM Terminal 38 


BPT [Passenger] | 2 High 38 | 


[HARNESS CONNECTOR] 


a8 | | as | ao 90 81 | wo] 90 | 0] 86 | s OOO] at | | oo] | | o| | af | eo 
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ZLD : Shorting Bar 
BPT/Driver] BPT'Passenger] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 

Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK BPT RESISTANCE 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on BPT harness connector. 
e Refer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 
and Dummy Adapter. 


(2) Measure resistance between the terminal 39(37) and 40(38) of SRSCM harness connector. 


Specification (resistance) : 1.4 ~ 4.5 Q 


Page 85 of 195 
(3) Is the measured resistance within specification? 
YES 
Replace the Seat Belt Pretensioner(BPT) module. 
Check open circuit. 
3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 2 of BPT harness connector and the terminal 40(38) of SRSCM 
harness connector. 
(2) Measure resistance between the terminal 1 of BPT harness connector and the terminal 39(37) of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


eS ee 


Check short circuit. 


| NO = = 


Repair or replace the wiring harness between the BPT and the SRSCM. 


4. CHECK SHORT CIRCUIT 
(1) Measure resistance between the terminal | and 2 of BPT harness connector. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 


YES 
Go to next step. 


NO O ë = = = 


Repair or replace the wiring harness between the BPT and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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Restraint > Troubleshooting > B1369 Pretensioner Front-Passenger Resistance Circuit Short to 


Ground 


DTC Description 


The Seat Belt Pretensioner consists of the SRSCM and two Seat Belt Pretensioners (BPT). The SRSCM sets 
above DTC(s) if it detects short to ground on the BPT circuit. 


DTC Detecting Condition 


e Short to ground 
circuit on wiring 
e Short to ground between BPT and SRSCM harness 
e Seat Belt Pretensioner (BPT) Malfunction e Seat Belt 
e SRSCM Malfunction Pretensioner (BPT) 
squib 
e SRSCM 


Schematic Diagram 


BPT [Driver] 


BPT [Passenger] 


BPT [Driver] 


Terminal Connected to Function 


SRSCM Terminal 39 
SRSCM Terminal 40 | BPT High 


SRSCM Terminal 37 | BPT Low 
SRSCM Terminal 38 | BPT High 


SRSCM 


[HARNESS CONNECTOR] 


[= | So ol a ea eo leat eaten eats 


7 90 | 31 | a2] 33 96 | 36 @ e 47 | 4B | a0 
51 =o 60 | 61 65 | 66 | 67 71 | 72| 7a | 74| 78 


ZD : Shorting Bar 


BPTiDriver]) BPT'Passenger] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK SHORT TO GROUND 
(1) Measure resistance between the terminal 2 of BPT harness connector and chassis ground. 


Specification (resistance) : infinite 


LOOK 
D BPT 
Q oS 


j 


X37} 40(32) 


(2) Is the measured resistance within specification? 


eS -= = = ë 


Check the BPT Module. 


EA = = |] 


Repair or replace the wiring harness between the BPT and the SRSCM. 


3. CHECK THE BPT MODULE 
(1) Replace the Belt Pretensioner (BPT) with a new one. 
e Refer to "Belt Pretensioner (BPT)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to Belt Pretensioner (BPT)? 


eS āå O = y y O 


Go to next step. 


EA = = 


Replace BPT module. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1370 Pretensioner Front-Passenger Resistance Circuit Short to 
Battery 


DTC Description 
The Seat Belt Pretensioner consists of the SRSCM and two Seat Belt Pretensioners (BPT). The SRSCM sets 
above DTC(s) if it detects short to battery line on the BPT circuit. 


DTC Detecting Condition 


Page 88 of 195 


e Short to battery line 
circuit on wiring 
harness 


e Short to battery line between BPT and SRSCM 


e Seat Belt Pretensioner (BPT) Malfunction 


‘ e Seat Belt Pretensioner 
e SRSCM Malfunction 


(BPT) squib 
e SRSCM 


Schematic Diagram 


BPT [Driver] |2 Hion an] 


BPT [Driver] 


Terminal Connected to Function 


SRSCM Terminal 39 | BPT Low 
SRSCM Terminal 40 | BPT High 


ra | Fran | 
SRSCM Terminal 37 
SRSCM Terminal 38 | BPT High 


BPT [Passenger] 2 


[HARNESS CONNECTOR] 
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BPTiDriver] BPT'Passenger] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK SHORT TO BATTERY LINE 
(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 2 of BPT harness connector and chassis ground. 


Specification (voltage) : Approximately 0 V 


(4) Is the measured voltage within specification? 


eS å O = y O 


Check the BPT Module. 


EA 4 


Repair the short to battery line circuit on wiring harness between the BPT and the SRSCM. 


3. CHECK THE BPT MODULE 
(1) Replace the Belt Pretensioner (BPT) with a new one. 
e Refer to "Belt Pretensioner (BPT)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to Belt Pretensioner (BPT)? 


eS ee 


Go to next step. 


| NO = = |] 


Replace BPT module. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1400 SIS(Side Impact Sensor) Front-Driver defect 


DTC Description 

The detecting system for side crash consists of the SRSCM and four Side Impact Sensors (SIS). The SRSCM sets 
above DTC(s) if it detects that any SIS is defective or there is communication error between any SIS and the 
SRSCM. 
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DTC Detecting Condition 


e Open between SIS and SRSCM e Wiring Harness 


e Side Impact Sensor (SIS) Malfunction 
e SRSCM Malfunction 


e Side Impact 
Sensor (SIS) 
e SRSCM 


Schematic Diagram 
SIS [Driver] 
1 Low 54 Terminal Connected to Function 
SIS [Driver] 2 High 55 SRSCM Terminal 54 | SIS Low 


SRSCM Terminal 55 | SIS High | 


SRSCM SIS [Passenger] 
1 Low 52 Terminal Connected to Function 


SIS [Passenger] 2 High 53 1 SRSCM Terminal 52 SIS Low 
2 SRSCM TerminalS3 | SISHigh | 


[HARNESS CONNECTOR] 
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<= Shorting Bar 


SlS[Driver] SIS[Passenger] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK SIS CIRCUIT 
(1) Measure resistance between the terminal 2 of SIS harness connector and the terminal 55(53) of SRSCM 
harness connector. 
(2) Measure resistance between the terminal 1 of SIS harness connector and the terminal 54(52) of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


eS = — o ë 


Check Side Impact Sensor. 


EA = = |] 


Repair or replace the wiring harness between the SIS and the SRSCM. 


3. CHECK THE SIDE IMPACT SENSOR 
(1) Replace the Side Impact Sensor(SIS) with a new one. 
e Refer to "Side Impact Sensor(SIS)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to Side Impact Sensor(SIS)? 


EA å O = y y O 


Go to next step. 


EA = o = 


Replace SIS. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1403 SIS(Side Impact Sensor)Front-Passenger Defect 


DTC Description 

The detecting system for side crash consists of the SRSCM and four Side Impact Sensors (SIS). The SRSCM sets 
above DTC(s) if it detects that any SIS is defective or there is communication error between any SIS and the 
SRSCM. 
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DTC Detecting Condition 


e Open between SIS and SRSCM e Wiring Harness 


e Side Impact Sensor (SIS) Malfunction 
e SRSCM Malfunction 


e Side Impact 
Sensor (SIS) 
e SRSCM 


Schematic Diagram 
SIS [Driver] 
1 Low 54 Terminal Connected to Function 
SIS [Driver] 2 High 55 SRSCM Terminal 54 | SIS Low 


SRSCM Terminal 55 SIS High 


SRSCM SIS [Passenger] 
1 Low 52 Terminal Connected to Function 


2 SRSCM TerminalS3 | SISHigh | 


[HARNESS CONNECTOR] 


[ele | | | | a | | | I 
| 26] & | 20] 20 | 90] an | se | | 54 | 95 | sa] sr | a] oo 40] 41 | 2] as | 4 a5 | a] 47 | aa] 40] 50] 


[= [@[@[@ | @ =] |] se] oo] or] ef es] ce mmf es] or] | ml ol nf 2] a] a] | 


<= Shorting Bar 


SlS[Driver] SIS[Passenger] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK SIS CIRCUIT 
(1) Measure resistance between the terminal 2 of SIS harness connector and the terminal 55(53) of SRSCM 
harness connector. 
(2) Measure resistance between the terminal 1 of SIS harness connector and the terminal 54(52) of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


eS = — o ë 


Check Side Impact Sensor. 


EA = = |] 


Repair or replace the wiring harness between the SIS and the SRSCM. 


3. CHECK THE SIDE IMPACT SENSOR 
(1) Replace the Side Impact Sensor(SIS) with a new one. 
e Refer to "Side Impact Sensor(SIS)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to Side Impact Sensor(SIS)? 


EA å O = y y O 


Go to next step. 


EA = o = 


Replace SIS. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


DTC Description 

The detecting system for side crash consists of the SRSCM and four Side Impact Sensors (SIS). The SRSCM sets 
above DTC(s) if it detects that any SIS is defective or there is communication error between any SIS and the 
SRSCM. 
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DTC Detecting Condition 


e Open between SIS and SRSCM e Wiring Harness 


e Side Impact Sensor (SIS) Malfunction 
e SRSCM Malfunction 


e Side Impact 
Sensor (SIS) 
e SRSCM 


Schematic Diagram 
SIS [Driver] 
1 Low 54 Terminal Connected to Function 
SIS [Driver] 2 High 55 SRSCM Terminal 54 | SIS Low 


SRSCM Terminal 55 | SIS High | 


SRSCM SIS [Passenger] 
1 Low 52 Terminal Connected to Function 


SIS [Passenger] 2 High 53 1 SRSCM Terminal 52 SIS Low 
2 SRSCM TerminalS3 | SISHigh | 


[HARNESS CONNECTOR] 


[ele | | | | a | | | I 
| 26] & | 20] 20 | 90] an | se | | 54 | 95 | sa] sr | a] oo 40] 41 | 2] as | 4 a5 | a] 47 | aa] 40] 50] 


[= [@[@[@ | @ =] |] se] oo] or] ef es] ce mmf es] or] | ml ol nf 2] a] a] | 


<= Shorting Bar 


SlS[Driver] SIS[Passenger] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK SIS CIRCUIT 
(1) Measure resistance between the terminal 2 of SIS harness connector and the terminal 55(53) of SRSCM 
harness connector. 
(2) Measure resistance between the terminal 1 of SIS harness connector and the terminal 54(52) of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


eS = — o ë 


Check Side Impact Sensor. 


EA = = |] 


Repair or replace the wiring harness between the SIS and the SRSCM. 


3. CHECK THE SIDE IMPACT SENSOR 
(1) Replace the Side Impact Sensor(SIS) with a new one. 
e Refer to "Side Impact Sensor(SIS)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to Side Impact Sensor(SIS)? 


EA å O = y y O 


Go to next step. 


EA = o = 


Replace SIS. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


DTC Description 

The detecting system for side crash consists of the SRSCM and four Side Impact Sensors (SIS). The SRSCM sets 
above DTC(s) if it detects that any SIS is defective or there is communication error between any SIS and the 
SRSCM. 
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DTC Detecting Condition 


e Open between SIS and SRSCM e Wiring Harness 


e Side Impact Sensor (SIS) Malfunction 
e SRSCM Malfunction 


e Side Impact 
Sensor (SIS) 
e SRSCM 


Schematic Diagram 
SIS [Driver] 
1 Low 54 Terminal Connected to Function 
SIS [Driver] 2 High 55 SRSCM Terminal 54 | SIS Low 


SRSCM Terminal 55 SIS High 


SRSCM SIS [Passenger] 
1 Low 52 Terminal Connected to Function 


2 SRSCM TerminalS3 | SISHigh | 


[HARNESS CONNECTOR] 


[ele | | | | a | | | I 
| 26] & | 20] 20 | 90] an | se | | 54 | 95 | sa] sr | a] oo 40] 41 | 2] as | 4 a5 | a] 47 | aa] 40] 50] 


[= [@[@[@ | @ =] |] se] oo] or] ef es] ce mmf es] or] | ml ol nf 2] a] a] | 


<= Shorting Bar 


SlS[Driver] SIS[Passenger] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK SIS CIRCUIT 
(1) Measure resistance between the terminal 2 of SIS harness connector and the terminal 55(53) of SRSCM 
harness connector. 
(2) Measure resistance between the terminal 1 of SIS harness connector and the terminal 54(52) of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


eS = — o ë 


Check Side Impact Sensor. 


EA = = |] 


Repair or replace the wiring harness between the SIS and the SRSCM. 


3. CHECK THE SIDE IMPACT SENSOR 
(1) Replace the Side Impact Sensor(SIS) with a new one. 
e Refer to "Side Impact Sensor(SIS)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to Side Impact Sensor(SIS)? 


EA å O = y y O 


Go to next step. 


Replace SIS. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1447 OC(Occupant Classification)-Passenger ECU Defect 


DTC Description 
The passenger occupant classification (OC) system consists of the SRSCM and the OC module. The above DTC is 
recorded when a defect or communication error of the OC module is detected in the OC module circuit. 
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DTC Detecting Condition 


DTC Probable 
cause 


e Wiring 


Harness 
e OC 
module 
e SRSCM 


e OC module Malfunction 
e SRSCM Malfunction 


Schematic Diagram 


Ignition Switch 
[OC MODULE 


] 
el Comed 1o 
2 70 1 | Chassis ground 
i 2 | SRSCM Terminal 70_| OC Signal _ 
| | Ignition Switch Battery Voltage 


[HARNESS CONNECTOR] 


Maa 


CC [Fassenger] SRSCM 


& > -Shorting Bar 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK POWER TO OC SENSOR 
(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 3 of OC Sensor harness connector and chassis ground. 


specification(voltage) : Battery voltage 


OC SENSOR 


(4) Is the measured voltage within specification? 


YES 
Check short to battery line. 


Repair or replace the wiring harness between the OC Sensor and ignition switch. 


3. CHECK SHORT TO BATTERY LINE 
(1) Measure voltage between the terminal 2 of OC Sensor harness connector and chassis ground. 


specification(voltage) : Approximately 0 V 


OC SENSOR 


(2) Is the measured voltage within specification? 


YES 
Check short to ground. 


Repair the short to battery line circuit on wiring harness between the OC Sensor and the SRSCM. 


Page 100 of 195 


4. CHECK SHORT TO GROUND 
(1) Turn the ignition switch to LOCK. 


(2) Disconnect the battery negative cable from the battery. 
(3) Measure resistance between the terminal 2 of OC Sensor harness connector and chassis ground. 


(4) Measure resistance between the terminal 2 and 1 of OC Sensor harness connector 


Specification(resistance) : Infinite 


oc 


NIA OC SENSOR | 


} 


Br} TOA = ©) 


SRSCM 


(5) Is the measured resistance within specification? 


YES 
Check OC Sensor Circuit. 


Repair or replace the wiring harness between the OC Sensor and the SRSCM. 


5. CHECK OC SENSOR CIRCUIT 
(1) Measure resistance between the terminal 2 of OC Sensor harness connector and the terminal 70 of the 
SRSCM harness connector. 


specification(resistance) : below 1 Q 


TS" OC SENSOR | 


(2) Is the measured resistance within specification? 


YES 
Check OC Sensor. 


EA = = 


Repair or replace the wiring harness between the OC Sensor and the SRSCM. 
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6. CHECK OC SENSOR 
(1) Replace the OC Sensor with a new one. 
o Refer to "OC SENSOR" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect the a Hi-Scan(Pro) to the data link connector. 

(7) Turn the ignition switch to ON and check the vehicle again. 

(8) Does Hi-Scan(Pro) indicate any DTC related to OC Sensor? 


eS å O = ëy O 


Go to next step. 


EA = = 


Replace the OC Sensor. 


7. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1448 OC(Occupant Classification)-Passenger Sensor Mat Defect 


DTC Description 
The passenger occupant classification (OC) system consists of the SRSCM and the OC module. The above DTC is 
recorded when a defect or communication error of the OC module is detected in the OC module circuit. 


DTC Detecting Condition 


DTC Probable 
cause 


e Wiring 


Harness 
e OC 
module 
e SRSCM 


* OC module Malfunction 
e SRSCM Malfunction 


Schematic Diagram 
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OC MODULE 


Ignition Switch 


[HARNESS CONNECTOR] 


70 
SRSCM 


[OC MODULE] 
Terminal 


Connected to Function 


SRSCM Terminal70 | OC Signal 
Ignition Switch Battery Voltage 


AEE 
SSS F me a 5 4 | # 43 | 44| 465 z] 47 | 48 | 49 
JI fe 5 = JACE pad Hobe Hoel all [= all qo |= + 
5 iie a P 51| 52 | 53 | 54 5 | 57 | 58 | 3 =l E e2 | [es | 6 eJ | 67 | 68 | 69 73 | 74 
a PJ 


LO . Shorting Bar 


OC [Passenger] 


SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 

Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK POWER TO OC SENSOR 

(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 3 of OC Sensor harness connector and chassis ground. 


specification(voltage) : Battery voltage 


(4) Is the measured voltage within specification? 
YES 
Check short to battery line. 


EA = = = 


Repair or replace the wiring harness between the OC Sensor and ignition switch. 
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3. CHECK SHORT TO BATTERY LINE 
(1) Measure voltage between the terminal 2 of OC Sensor harness connector and chassis ground. 


specification(voltage) : Approximately 0 V 


OC SENSOR 


(2) Is the measured voltage within specification? 


YES 
Check short to ground. 


Repair the short to battery line circuit on wiring harness between the OC Sensor and the SRSCM. 


4. CHECK SHORT TO GROUND 
(1) Turn the ignition switch to LOCK. 


(2) Disconnect the battery negative cable from the battery. 
(3) Measure resistance between the terminal 2 of OC Sensor harness connector and chassis ground. 


(4) Measure resistance between the terminal 2 and 1 of OC Sensor harness connector 


Specification(resistance) : Infinite 


LOCK ] 
OC SENSOR 


} O 


SRSCM 


(5) Is the measured resistance within specification? 


YES 
Check OC Sensor Circuit. 


Repair or replace the wiring harness between the OC Sensor and the SRSCM. 
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5. CHECK OC SENSOR CIRCUIT 
(1) Measure resistance between the terminal 2 of OC Sensor harness connector and the terminal 70 of the 
SRSCM harness connector. 


specification(resistance) : below 1 Q 


OCK | 
OC SENSOR 


O 


(2) Is the measured resistance within specification? 


YES 
Check OC Sensor. 


EA = = 


Repair or replace the wiring harness between the OC Sensor and the SRSCM. 


6. CHECK OC SENSOR 
(1) Replace the OC Sensor with a new one. 
@ Refer to "OC SENSOR" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect the a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
(8) Does Hi-Scan(Pro) indicate any DTC related to OC Sensor? 


EBA = = 


Go to next step. 


EA = = |] 


Replace the OC Sensor. 


7. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1449 OC(Occupant Classification)-Passenger Communication Error 


DTC Description 
The passenger occupant classification (OC) system consists of the SRSCM and the OC module. The above DTC is 
recorded when a defect or communication error of the OC module is detected in the OC module circuit. 


DTC Detecting Condition 
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DTC Probable 
cause 


e Wiring 


Harness 
e OC 
module 
e SRSCM 


* OC module Malfunction 
e SRSCM Malfunction 


Schematic Diagram 


Ignition Switch 
[OC eS 


OC MODULE 70 | 1 | Chassis ground 


SRSCM Terminal 70 


| S] Ignition Switch Battery Voltage 


<> -Shorting Bar 


OC [Passenger] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK POWER TO OC SENSOR 
(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 3 of OC Sensor harness connector and chassis ground. 


specification(voltage) : Battery voltage 


OC SENSOR 


(4) Is the measured voltage within specification? 


YES 
Check short to battery line. 


Repair or replace the wiring harness between the OC Sensor and ignition switch. 


3. CHECK SHORT TO BATTERY LINE 
(1) Measure voltage between the terminal 2 of OC Sensor harness connector and chassis ground. 


specification(voltage) : Approximately 0 V 


OC SENSOR 


(2) Is the measured voltage within specification? 


YES 
Check short to ground. 


Repair the short to battery line circuit on wiring harness between the OC Sensor and the SRSCM. 
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4. CHECK SHORT TO GROUND 
(1) Turn the ignition switch to LOCK. 


(2) Disconnect the battery negative cable from the battery. 
(3) Measure resistance between the terminal 2 of OC Sensor harness connector and chassis ground. 


(4) Measure resistance between the terminal 2 and 1 of OC Sensor harness connector 


Specification(resistance) : Infinite 


oc 


NIA OC SENSOR | 


} 


Br} TOA = ©) 


SRSCM 


(5) Is the measured resistance within specification? 


YES 
Check OC Sensor Circuit. 


Repair or replace the wiring harness between the OC Sensor and the SRSCM. 


5. CHECK OC SENSOR CIRCUIT 
(1) Measure resistance between the terminal 2 of OC Sensor harness connector and the terminal 70 of the 
SRSCM harness connector. 


specification(resistance) : below 1 Q 


TS" OC SENSOR | 


(2) Is the measured resistance within specification? 


YES 
Check OC Sensor. 


EA = = 


Repair or replace the wiring harness between the OC Sensor and the SRSCM. 
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6. CHECK OC SENSOR 
(1) Replace the OC Sensor with a new one. 
o Refer to "OC SENSOR" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect the a Hi-Scan(Pro) to the data link connector. 

(7) Turn the ignition switch to ON and check the vehicle again. 

(8) Does Hi-Scan(Pro) indicate any DTC related to OC Sensor? 


eS å O = ëy O 


Go to next step. 


EA = = 


Replace the OC Sensor. 


7. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1450 OC(Occupant Classification)-Passenger Wrong ID 


DTC Description 
The passenger occupant classification (OC) system consists of the SRSCM and the OC module. The above DTC is 
recorded when a defect or communication error of the OC module is detected in the OC module circuit. 


DTC Detecting Condition 


DTC Probable 
cause 


e Wiring 


Harness 
e OC 
module 
e SRSCM 


* OC module Malfunction 
e SRSCM Malfunction 


Schematic Diagram 
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OC MODULE 


Ignition Switch 


[HARNESS CONNECTOR] 


70 
SRSCM 


[OC MODULE] 
Terminal 


Connected to Function 


SRSCM Terminal70 | OC Signal 
Ignition Switch Battery Voltage 


AEE 
SSS F me a 5 4 | # 43 | 44| 465 z] 47 | 48 | 49 
JI fe 5 = JACE pad Hobe Hoel all [= all qo |= + 
5 iie a P 51| 52 | 53 | 54 5 | 57 | 58 | 3 =l E e2 | [es | 6 eJ | 67 | 68 | 69 73 | 74 
a PJ 


LO . Shorting Bar 


OC [Passenger] 


SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 

Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK POWER TO OC SENSOR 

(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 3 of OC Sensor harness connector and chassis ground. 


specification(voltage) : Battery voltage 


(4) Is the measured voltage within specification? 
YES 
Check short to battery line. 


EA = = = 


Repair or replace the wiring harness between the OC Sensor and ignition switch. 
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3. CHECK SHORT TO BATTERY LINE 
(1) Measure voltage between the terminal 2 of OC Sensor harness connector and chassis ground. 


specification(voltage) : Approximately 0 V 


OC SENSOR 


(2) Is the measured voltage within specification? 


YES 
Check short to ground. 


Repair the short to battery line circuit on wiring harness between the OC Sensor and the SRSCM. 


4. CHECK SHORT TO GROUND 
(1) Turn the ignition switch to LOCK. 


(2) Disconnect the battery negative cable from the battery. 
(3) Measure resistance between the terminal 2 of OC Sensor harness connector and chassis ground. 


(4) Measure resistance between the terminal 2 and 1 of OC Sensor harness connector 


Specification(resistance) : Infinite 


LOCK ] 
OC SENSOR 


} O 


SRSCM 


(5) Is the measured resistance within specification? 


YES 
Check OC Sensor Circuit. 


Repair or replace the wiring harness between the OC Sensor and the SRSCM. 
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5. CHECK OC SENSOR CIRCUIT 
(1) Measure resistance between the terminal 2 of OC Sensor harness connector and the terminal 70 of the 
SRSCM harness connector. 


specification(resistance) : below 1 Q 


OCK | 
OC SENSOR 


O 


(2) Is the measured resistance within specification? 


YES 
Check OC Sensor. 


EA = = 


Repair or replace the wiring harness between the OC Sensor and the SRSCM. 


6. CHECK OC SENSOR 
(1) Replace the OC Sensor with a new one. 
@ Refer to "OC SENSOR" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 
(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 


(5) Connect the battery negative cable to the battery. 

(6) Connect the a Hi-Scan(Pro) to the data link connector. 

(7) Turn the ignition switch to ON and check the vehicle again. 
(8) Does Hi-Scan(Pro) indicate any DTC related to OC Sensor? 


EBA = = 


Go to next step. 


EA = = |] 


Replace the OC Sensor. 


7. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1473 Inflatable Curtain Airbag Front-Driver Resistance too High 


DTC Description 


The CAB squib circuit consists of the SRSCM and two Curtain Airbags(CAB). It causes the SRS to deploy when 
the SRS deployment conditions are satisfied. The above DTC is recorded when the CAB resistance too high or low 
is detected in the CAB squib circuit. 


DTC Detecting Condition 
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e Open or short circuit on 
e Too high or low resistance between CAB high(+) and CAB low(-) wiring harness 


e Curtain Airbag (CAB) Malfunction e Curtain Airbag (CAB) 
e SRSCM Malfunction squib 
e SRSCM 


Specification 


CAB resistance : 1.4 ~ 4.5 Q 


Schematic Diagram 


| castomen |2 High 2) 


CAB [Passenger] 


CAB [Driver] 
Terminal 


Connected to 


SRSCM Terminal 35 
SRSCM Terminal 36 | CAB High 


SRSCM 


SRSCM Terminal 33. | CAB Low 
SRSCM Terminal 34 | CAB High 


[HARNESS CONNECTOR] 


(E) 


CAE{Driver] CAB/Passenger] SRSCM <—> - Shorting Bar 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Page 113 of 195 
2. CHECK CAB RESISTANCE 


CAUTION 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on CAB harness connector. 
e Refer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 
and Dummy Adapter. 


(2) Measure resistance between the terminal 35(33) and 36(34) of SRSCM harness connector(B). 


Specification (resistance) : 1.4 ~ 4.5 Q 


(3) Is the measured resistance within specification? 
YES 
Replace the Curtain Airbag(CAB) module. 
Check open circuit. 
3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 2 of CAB harness connector and the terminal 36(34) of SRSCM 
harness connector(B). 
(2) Measure resistance between the terminal 1 of CAB harness connector and the terminal 35(33) of SRSCM 
harness connector(B). 


Specification (resistance) : below 1 Q 
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(3) Is the measured resistance within specification? 


Check short circuit. 
Repair or replace the wiring harness between the CAB and the SRSCM. 
4. CHECK SHORT CIRCUIT 
(1) Measure resistance between the terminal 1 and 2 of CAB harness connector. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 
YES 
Go to next step. 
Repair or replace the wiring harness between the CAB and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1474 Inflatable Curtain Airbag Front-Driver Resistance too Low 
DTC Description 


The CAB squib circuit consists of the SRSCM and two Curtain Airbags(CAB). It causes the SRS to deploy when 


the SRS deployment conditions are satisfied. The above DTC is recorded when the CAB resistance too high or low 
is detected in the CAB squib circuit. 


DTC Detecting Condition 


e Open or short circuit on 
e Too high or low resistance between CAB high(+) and CAB low(-) wiring harness 


e Curtain Airbag (CAB) Malfunction e Curtain Airbag (CAB) 
e SRSCM Malfunction squib 


e SRSCM 


Specification 
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CAB resistance: 1.4~4.5 Q 


Schematic Diagram 


CAB [Driver] 
SRSCM 


ii dira SRSCM Terminal 33 | CAB Low 
SRSCM Terminal 34 | CAB High 


1 Low 35 


[HARNESS CONNECTOR] 


= \ | 
EE) CE = 


|51| 5| 5 


<2 : Shoring Bar 


CAR[Driver] CAB/Passenger] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


2. CHECK CAB RESISTANCE 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on CAB harness connector. 
e Refer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 


and Dummy Adapter. 
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(2) Measure resistance between the terminal 35(33) and 36(34) of SRSCM harness connector(B). 


Specification (resistance) : 1.4 ~ 4.5 Q 


(3) Is the measured resistance within specification? 


YES 
Replace the Curtain Airbag(CAB) module. 


EA = = | 


Check open circuit. 


3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 2 of CAB harness connector and the terminal 36(34) of SRSCM 
harness connector(B). 


(2) Measure resistance between the terminal 1 of CAB harness connector and the terminal 35(33) of SRSCM 
harness connector(B). 


Specification (resistance) : below 1 Q 


oL 


i 


aS 1 S838) 
SRSCM 


(3) Is the measured resistance within specification? 


eS ee 


Check short circuit. 


EA = = |] 


Repair or replace the wiring harness between the CAB and the SRSCM. 
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4. CHECK SHORT CIRCUIT 
(1) Measure resistance between the terminal 1 and 2 of CAB harness connector. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 


YES 
Go to next step. 


| NO = = = 


Repair or replace the wiring harness between the CAB and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1475 Inflatable Curtain Airbag Front-Driver Resistance Circuit Short 
to Ground 


DTC Description 

The CAB squib circuit consists of the SRSCM and two Curtain Airbags (CAB). It causes the SRS to deploy when 
the SRS deployment conditions are satisfied. The above DTC is recorded when short to ground is detected in the 
CAB squib circuit. 


DTC Detecting Condition 


e Short to ground 
circuit on wiring 
harness 

e Curtain Airbag 


e Short to ground between CAB and SRSCM 


e Curtain Airbag (CAB) Malfunction 
e SRSCM Malfunction (CAB) squib 


e SRSCM 


Schematic Diagram 
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Connected to Function 


SRSCM Terminal 35 
SRSCM Terminal 36 | CAB High 


SRSCM Terminal 33. | CAB Low 


CAB [Driver] 
CAB [Passenger] 


[HARNESS CONNECTOR] 


SRSCM 


CAE[Driver] CAB/Passenger] <— _ Shorting Bar 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


2. CHECK SHORT TO GROUND 
(1) Measure resistance between the terminal 2 of CAB harness connector and chassis ground. 


Specification (resistance) : infinite 


LOCK 
D 
U O 


35/33) 36 (34) 


O O 
SRSCM 


(2) Is the measured resistance within specification? 


Check the CAB Module. 


O 


Repair or replace the wiring harness between the CAB and the SRSCM. 
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3. CHECK THE CAB MODULE 
(1) Replace the Curtain Airbag(CAB) with a new one. 
e Refer to "Curtain Airbag(CAB)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to Curtain Airbag(CAB)? 


eS ee 


Go to next step. 


| NO = = e] 


Replace CAB module. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section 


Restraint > Troubleshooting > B1476 Inflatable Curtain Airbag Front-Driver Resistance Circuit Short 


to Battery 


DTC Description 
The CAB squib circuit consists of the SRSCM and CAB. It causes the SRS to deploy when the SRS deployment 
conditions are satisfied. The above DTC is recorded when short to battery is detected in the CAB squib circuit. 


DTC Detecting Condition 


Probable cause 


e Short to battery line 


e Short to battery between CAB and SRSCM circuit on wiring 


° alee ae oe Malfunction Cartan Aas 
alfunction (CAB) squib 
e SRSCM 


harness 


Schematic Diagram 
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CAB [Driver] 

Terminal | Connected to 
SRSCM Terminal 35 
SRSCM Terminal 36 


Function 


CAB Low 
SRSCM CAB [Passenger 


CAB [Driver] |2 High 36 | 
CAB High 
Terminal Connected to Function 
GAR (Pasnenget 1 SRSCM Terminal 33 | CAB Low 


2 SRSCM Terminal 34 


[HARNESS CONNECTOF] 


CAE[Driver] CAB/Passenger] <—— ` Shorting Bar 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


2. CHECK SHORT TO BATTERY LINE 
(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 
(3) Measure voltage between the terminal 2 of CAB harness connector and chassis ground. 


Specification (voltage) : Approximately 0 V 


eo L.™, | 


2 


35(33) 36(34) 


O O 
SRSCM 


(4) Is the measured voltage within specification? 


Check the CAB Module. 


NO 


Repair the short to battery line circuit on wiring harness between the CAB and the SRSCM. 
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3. CHECK THE CAB MODULE 
(1) Replace the Curtain Airbag(CAB) with a new one. 
e Refer to "Curtain Airbag(CAB)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to Curtain Airbag(CAB)? 


eS å O = ë E 


Go to next step. 


EA = = | 


Replace CAB module. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1477 Inflatable Curtain Airbag Front-Passenger Resistance too High 


DTC Description 

The CAB squib circuit consists of the SRSCM and two Curtain Airbags(CAB). It causes the SRS to deploy when 
the SRS deployment conditions are satisfied. The above DTC is recorded when the CAB resistance too high or low 
is detected in the CAB squib circuit. 


DTC Detecting Condition 


DTC Probable cause 


e Open or short circuit on 
e Too high or low resistance between CAB high(+) and CAB low(-) wiring harness 


e Curtain Airbag (CAB) Malfunction e Curtain Airbag (CAB) 
e SRSCM Malfunction squib 
e SRSCM 


Specification 


CAB resistance : 1.4 ~ 4.5 Q 


Schematic Diagram 
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Connected to 


CAB [Driver] 2 High 36 | SRSCM Terminal 35 
SRSCM Terminal 36 | CAB High 
SRSCM 


CAB [Passenger] j2 High s SRSCM Terminal 33 | CAB Low 
[HARNESS CONNECTOR] 


CAB[Driver] CAB/Passenger] SRSCM < _ Shorting Bar 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 


Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK CAB RESISTANCE 


CAUTION 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on CAB harness connector. 
e Refer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 
and Dummy Adapter. 


(2) Measure resistance between the terminal 35(33) and 36(34) of SRSCM harness connector(B). 


Specification (resistance) : 1.4 ~ 4.5 Q 
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(3) Is the measured resistance within specification? 
YES 
Replace the Curtain Airbag(CAB) module. 
Check open circuit. 
3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 2 of CAB harness connector and the terminal 36(34) of SRSCM 
harness connector(B). 
(2) Measure resistance between the terminal 1 of CAB harness connector and the terminal 35(33) of SRSCM 
harness connector(B). 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


eS ee 


Check short circuit. 


NO = = 


Repair or replace the wiring harness between the CAB and the SRSCM. 


4. CHECK SHORT CIRCUIT 
(1) Measure resistance between the terminal 1 and 2 of CAB harness connector. 


Specification (resistance) : infinite 
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(2) Is the measured resistance within specification? 
YES 
Go to next step. 


| NO = = = |] 


Repair or replace the wiring harness between the CAB and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1478 Inflatable Curtain Airbag Front-Passenger Resistance too Low 


DTC Description 

The CAB squib circuit consists of the SRSCM and two Curtain Airbags(CAB). It causes the SRS to deploy when 
the SRS deployment conditions are satisfied. The above DTC is recorded when the CAB resistance too high or low 
is detected in the CAB squib circuit. 


DTC Detecting Condition 


DTC Probable cause 


e Open or short circuit on 
e Too high or low resistance between CAB high(+) and CAB low(-) wiring harness 


e Curtain Airbag (CAB) Malfunction e Curtain Airbag (CAB) 


e SRSCM Malfunction squib 
e SRSCM 


Specification 


CAB resistance : 1.4~4.5 Q 


Schematic Diagram 


CAB [Driver] 


Terminal Connected to Function 
CAB [Driver] |2 High 36 | 1 SRSCM Terminal 35 | CAB Low 
2 SRSCM Terminal 36 | CAB High 
CAB [Passenger] 


SRSCM CAB [Passenger] 
[HARNESS CONNECTOF] 


Function 
CAB Low 


Terminal Connected to 


+ 


SRSCM Terminal 33 
SRSCM Terminal 34 


1 


2 | 1 2 1 za | cv | 28] 29) so | 31 | 2 | | 0 O @) 37 | 33] so] ao | a1 | az] az] oa] a| a8 | a7] aa | ag] 50 
——_——_/ B : 
53] 54 | 55 | 58 | 57 | 5a | 58| GO| 81 | g2 | 63] es | 65 | & | 67 | es | ea | 70 | 74 | 72] 73 | 74| 75 


CAB[Driver] CAB[Passenger] SRSCM <> - Shorting Ber 
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Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 

Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK CAB RESISTANCE 


CAUTION 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on CAB harness connector. 
e Refer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 
and Dummy Adapter. 


(2) Measure resistance between the terminal 35(33) and 36(34) of SRSCM harness connector(B). 


Specification (resistance) : 1.4 ~ 4.5 Q 


(3) Is the measured resistance within specification? 


YES 
Replace the Curtain Airbag(CAB) module. 


| NO = = = |] 


Check open circuit. 
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3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 2 of CAB harness connector and the terminal 36(34) of SRSCM 
harness connector(B). 
(2) Measure resistance between the terminal 1 of CAB harness connector and the terminal 35(33) of SRSCM 
harness connector(B). 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


eS -= = o ë OE 


Check short circuit. 


EA °°; |] 


Repair or replace the wiring harness between the CAB and the SRSCM. 


4. CHECK SHORT CIRCUIT 
(1) Measure resistance between the terminal 1 and 2 of CAB harness connector. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 


YES 
Go to next step. 


EA = = = 


Repair or replace the wiring harness between the CAB and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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Restraint > Troubleshooting > B1479 Inflatable Curtain Airbag Front-Passenger Resistance Circuit 
Short to Ground 


DTC Description 

The CAB squib circuit consists of the SRSCM and two Curtain Airbags (CAB). It causes the SRS to deploy when 
the SRS deployment conditions are satisfied. The above DTC is recorded when short to ground is detected in the 
CAB squib circuit. 


DTC Detecting Condition 


e Short to ground 
circuit on wiring 
harness 

e Curtain Airbag 
(CAB) squib 


e Short to ground between CAB and SRSCM 
e Curtain Airbag (CAB) Malfunction 
e SRSCM Malfunction 


Schematic Diagram 


CAB [Driver] 


CAB [Driver] 


Terminal 


Connected to Function 


SRSCM Terminal 35 


SRSCM Terminal 36 | CAB High 


SRSCM CAB [Passenger] 
Terminal Connected to 


Function 
CAB Low 


1 SRSCM Terminal 33 


SRSCM Terminal 34 


72) 73 | 74] 76 


45 | 46 47 | 48 | 49 | 50 
7 | 71 


CAB[Drver] CAB[Passenger] SRSCM <> _ Shorting Bar 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK SHORT TO GROUND 
(1) Measure resistance between the terminal 2 of CAB harness connector and chassis ground. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 


eS ee 


Check the CAB Module. 


| NO = = = 


Repair or replace the wiring harness between the CAB and the SRSCM. 


3. CHECK THE CAB MODULE 
(1) Replace the Curtain Airbag(CAB) with a new one. 
e Refer to "Curtain Airbag(CAB)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to Curtain Airbag(CAB)? 


YES 
Go to next step. 


| NO = = 


Replace CAB module. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section 


DTC Description 
The CAB squib circuit consists of the SRSCM and CAB. It causes the SRS to deploy when the SRS deployment 
conditions are satisfied. The above DTC is recorded when short to battery is detected in the CAB squib circuit. 


DTC Detecting Condition 
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e Short to battery line 
e Short to battery between CAB and SRSCM ay g 
e Curtain Airbag (CAB) Malfunction 


; e Curtain Airbag 
e SRSCM Malfunction (CAB) squib 


e SRSCM 


Schematic Diagram 


SRSCM Terminal 35 
SRSCM Terminal 36 | CAB High 


SRSCM 


"i 
eia sem SRSCM Terminal 33. | CAB Low 
SRSCM Terminal 34 | CAB High 


CAB[Driver] CAB/Passenger] SRSCM c> _ Shorting Bar 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK SHORT TO BATTERY LINE 
(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 2 of CAB harness connector and chassis ground. 


Specification (voltage) : Approximately 0 V 


(4) Is the measured voltage within specification? 


Check the CAB Module. 


=~ #€=—St 


Repair the short to battery line circuit on wiring harness between the CAB and the SRSCM. 


3. CHECK THE CAB MODULE 
(1) Replace the Curtain Airbag(CAB) with a new one. 
e Refer to "Curtain Airbag(CAB)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to Curtain Airbag(CAB)? 


eS å = — ų ë 


Go to next step. 


EA = = = |] 


Replace CAB module. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1481 Driver Airbag Resistance too High(2nd stage) 


DTC Description 
The Driver Airbag circuit consists of the SRSCM, Clockspring and the Driver Airbag (DAB). The SRSCM sets 
above DTC(s) if it detects that the resistance of DAB squib is too high or low. 


DTC Detecting Condition 
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e Too high or low resistance between DAB high(+) and DAB low (-) 


e Driver Airbag (DAB) Malfunction 
e Clockspring Malfunction 
e SRSCM Malfunction 


Specification 


DAB resistance : 1.4~ 6.0 Q 


Schematic Diagram 


DAB #| Low 47 
DAB #1 High 


DAB #2 Low 
DAB #2 High 44 


e | 


DAB #2 


Clockspring 


[HARNESS CONNECTOR] 


e Open or short circuit on 
wiring harness 

e Driver Airbag (DAB) 
squib 

e Clockspring 

e SRSCM 


DAB #1 


Connected to 


i [ensom Teminara7 | DAB HI Low 
e | sRscm Temna 4e | Das +1 Hon | 
DAB #2 

Temini | comecedio | Funcion 
a [Rsc Teminaras | DAB 2 Low | 
2 | snscmTemnaraa | Das sa mign 


OTN 
s= L 51| 52] 53 | 54} 55 | 56 


DAS #1 DAB #2 


Terminal & Connector Inspection 


<< Shoring Bar 


Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 


Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK DAB RESISTANCE 


CAUTION 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on DAB harness connector. 
eRefer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 
and Dummy Adapter. 


(2) Measure resistance between the terminal 43 and 44 of SRSCM harness connector. 


Specification (resistance) : 1.4 ~ 6.0 Q 


(3) Is the measured resistance within specification? 


Check open circuit. 
YES 
Replace the Driver Airbag(DAB) module. 


3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 2 of DAB harness connector and the terminal 44 of SRSCM 
harness connector. 


(2) Measure resistance between the terminal 1 of DAB harness connector and the terminal 43 of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 
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(3) Is the measured resistance within specification? 


eS å O = y O 


Check short circuit. 


EA 4 


Repair or replace the wiring harness between the DAB and the clockspring or between the clockspring 
and the SRSCM. 


4. CHECK SHORT CIRCUIT 
(1) Measure resistance between the terminal 1 and 2 of DAB harness connector. 


Specification (resistance) : œ Q 


(2) Is the measured resistance within specification? 


YES 
Go to next step. 


EA = = 


Repair or replace the wiring harness between the DAB and the clockspring or between the clockspring 
and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1482 Driver Airbag Resistance too Low(2nd stage) 


DTC Description 
The Driver Airbag circuit consists of the SRSCM, Clockspring and the Driver Airbag (DAB). The SRSCM sets 
above DTC(s) if it detects that the resistance of DAB squib is too high or low. 


DTC Detecting Condition 


DTC Probable cause 


e Open or short circuit on 
e Too high or low resistance between DAB high(+) and DAB low (-) wiring harness 


e Driver Airbag (DAB) Malfunction e Driver Airbag (DAB) 


squib 
e Clockspring 
e SRSCM 


e Clockspring Malfunction 
e SRSCM Malfunction 


Specification 
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DAB resistance : 1.4~ 6.0 Q 


Schematic Diagram 


DAB #1 
Terminal Connected to Function 


srscm | | 1. | SRSCM Terminal 47 | DAB #1 Low 
| 2 | SRSCM Terminal 48 | DAB #1 High 


DAB #2 
Terminal Connected to Function 


Clockspring 
| 1 | SRSCM Terminal 43 | DAB #2 Low 
| 2 | SRSCM Terminal 44 | DAB #2 High 


DAB #1 Low 
DAB #1 High 


DAR #? | ow 
DAB #2 High 44 


[HARNESS CONNECTOR] 


A SS SS SSS i sle ioie Te 
(©0j (00 | 27 | a | 29] 20 | a | 52] 30 | 94 | 96 | 26 | a7 | 20 | 26] 40 | 41 | «2 |] @/ | e0 a] 
oe al ) [we] se] of vo eo [or] oe] me [wo [or] we] os] [elope] olf el] a] | 


<> : Shorting Bar 


DAB#1 DAB #2 SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


2. CHECK DAB RESISTANCE 


CAUTION 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on DAB harness connector. 
eRefer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 


and Dummy Adapter. 
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(2) Measure resistance between the terminal 43 and 44 of SRSCM harness connector. 


Specification (resistance) : 1.4 ~ 6.0 Q 


(3) Is the measured resistance within specification? 


Check open circuit. 
YES 
Replace the Driver Airbag(DAB) module. 


3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 2 of DAB harness connector and the terminal 44 of SRSCM 
harness connector. 


(2) Measure resistance between the terminal 1 of DAB harness connector and the terminal 43 of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


eS ee 


Check short circuit. 


EA = tS 


Repair or replace the wiring harness between the DAB and the clockspring or between the clockspring 
and the SRSCM. 
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4. CHECK SHORT CIRCUIT 


(1) Measure resistance between the terminal | and 2 of DAB harness connector. 


Specification (resistance) : œ Q 


(2) Is the measured resistance within specification? 


Go to next step. 


| NO = = = |] 


Repair or replace the wiring harness between the DAB and the clockspring or between the clockspring 
and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1483 Driver Airbag Resistance Circuit Short to Ground(2nd stage) 
DTC Description 


The Driver Airbag circuit consists of the SRSCM, Clockspring and the Driver Airbag (DAB). The SRSCM sets 
above DTC(s) if it detects short to ground on the DAB circuit. 


DTC Detecting Condition 


DTC Probable cause 


e Short to ground between DAB and clockspring ° aera me arias 
e Short to ground between clockspring and SRSCM , z 

. ; e Driver Airbag (DAB) 
e Driver Airbag (DAB) Malfunction aut 
e Clockspring Malfunction 
e SRSCM Malfunction 


e Clockspring 
e SRSCM 


Schematic Diagram 
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DAB #! Low 47] DAB #1 
DAB #1 High 


Connected to Function 


| 1 | SRSCM Terminal 47 | DAB #1 Low 
| 2 | SRSCMTerminal 48 | DAB #1 High 


DAB #2 


DAB #? | ow SRSCM 


DAB #2 High 44 


Terminal Connected to Function 


Clockspring 
=a SRSCM Terminal 43 | DAB #2 Low 
SRSCM Terminal 44 | DAB #2 High 
[HARNESS CONNECTOR] | 2 


@O, [00 
ae ~ 
<> | Shorting Bar 
DAB #1 DAB #2 SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK SHORT TO GROUND 
(1) Measure resistance between the terminal 2 of DAB harness connector and chassis ground. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 


Check the DAB Module. 
NO D 


Repair or replace the wiring harness between the DAB and the clockspring or between the clockspring 
and the SRSCM. 
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3. CHECK THE DAB MODULE 
(1) Replace the Driver Airbag(DAB) with a new one. 
e Refer to "Driver Airbag(DAB)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to DAB? 


eS ee 


Check the clockspring. 


EA ey 


Replace the Driver Airbag(DAB). 


4. CHECK THE CLOCKSPRING 
(1) Check the clockspring. 
Is the clockspring normal? 


eS å O = y O 


Go to next step. 


EA = = 


Replace the clockspring. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1484 Driver Airbag Resistance Circuit Short to Battery(2nd stage) 


DTC Description 
The Driver Airbag circuit consists of the SRSCM, Clockspring and the Driver Airbag (DAB). The SRSCM sets 
above DTC(s) if it detects short to battery line on the DAB circuit. 


DTC Detecting Condition 


Probable cause 


e Short to battery line on 
wiring harness 

e Driver Airbag (DAB) 
squib 


e Short to battery line between DAB and clockspring 

e Short to battery line between clockspring and SRSCM 
e Driver Airbag (DAB) Malfunction 

e Clockspring Malfunction 


SRSCM Malfuncti “Tee 
a ction e SRSCM 


Schematic Diagram 
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DAB #1 Low 47] DAB #1 
DAB #1 High Terminal Connected to Function 


srscm | |1 | SRSCM Terminal 47 | DAB #1 Low 


DAR #? low 
DAB #2 High 


| 2 | SRSCM Terminal 48 | DAB #1 High 


DAB #2 


Terminal Function 


| 2 | SRSCM Terminal 44 | DAB #2 High 


Clockspring 


[HARNESS CONNECTOR] 
7 ` 
Qo QQ a | | a} 20] a1 2l@ S oo 
= nooodooG JUa enoo 


<> : Shorting Bar 
DAB #1 DAB #2 SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 

Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK SHORT TO BATTERY LINE 

(1) Connect the battery negative cable to the battery. 

(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 2 of DAB harness connector and chassis ground. 


Specification (voltage) : Approximately 0 V 
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(4) Is the measured voltage within specification? 


eS å O = y O 


Check the DAB module. 


EA = = | 


Repair or replace the wiring harness between the DAB and the clockspring or between the clockspring 
and the SRSCM. 


3. CHECK THE DAB MODULE 
(1) Replace the Driver Airbag(DAB) with a new one. 
e Refer to "Driver Airbag(DAB)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to DAB? 


eS ee 


Check the clockspring. 


NO = = 


Replace the Driver Airbag(DAB). 


4. CHECK THE CLOCKSPRING 
(1) Check the clockspring. 
Is the clockspring normal? 


EBA -= = ë E 


Go to next step. 


EA = = 


Replace the clockspring. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1485 Passenger Airbag Resistance too High(2nd stage) 


DTC Description 
The Passenger Airbag circuit consists of the SRSCM and the Passenger Airbag (PAB). The SRSCM sets above 
DTC(s) if it detects that the resistance of PAB squib is too high or low. 


DTC Detecting Condition 


DTC Probable cause 


e Open or short circuit on 
e Too high or low resistance between PAB high(+) and PAB low (-) wiring harness 


e Passenger Airbag (PAB) Malfunction e Passenger Airbag 


e SRSCM Malfunction (PAB) squib 
e SRSCM 
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Specification 


PAB resistance : 1.4 ~ 6.0 Q 
Schematic Diagram 


PAB 
1 PAB RI Low 45 


2 PAB# Hgh 46 | Terminal Connected to Function 


SRSCM Terminal 45 | PAB #1 Low 
3 PAB #2 Low 41 


SRSCM Terminal 46 | PAB #1 High 


SRSCM Terminal 41 | PAB #2 Low 
SRSCM Terminal 42 | PAB #2 High 


& i agin i 


a8 | 22 | 30 a2 | aa] 34 | 98 | 38 | 37 39 | 40 @| «3| 44 I @ 47| 28) 49) 
53 | 54 | 55 E | æ | 89 | 60 | 51| 62 64 | 65 87 | æ |e 70] 71] 72] 73] 74] 75 


(Ce. Shorlery Bar 


PAB SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 

Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK PAB RESISTANCE 


SAUTION 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on PAB harness connector. 
e Refer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 
and Dummy Adapter. 
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(2) Measure resistance between the terminal 41 and 42 of SRSCM harness connector. 


Specification (resistance) : 1.4 ~ 6.0 Q 


(3) Is the measured resistance within specification? 


YES 
Replace the Passenger Airbag(PAB) module. 


| NO = = |] 


Check open circuit. 


3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 4 of PAB harness connector and the terminal 42 of SRSCM 
harness connector. 


(2) Measure resistance between the terminal 3 of PAB harness connector and the terminal 41 of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


Check short circuit. 


EA = = | 


Repair or replace the wiring harness between the PAB and the SRSCM. 
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4. CHECK SHORT CIRCUIT 
(1) Measure resistance between the terminal 3 and 4 of PAB harness connector. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 


YES 
Go to next step. 


Repair or replace the wiring harness between the PAB and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1486 Passenger Airbag Resistance too Low(2nd stage) 


DTC Description 
The Passenger Airbag circuit consists of the SRSCM and the Passenger Airbag (PAB). The SRSCM sets above 


DTC(s) if it detects that the resistance of PAB squib is too high or low. 


DTC Detecting Condition 


e Open or short circuit on 
e Too high or low resistance between PAB high(+) and PAB low (-) wiring harness 


e Passenger Airbag (PAB) Malfunction e Passenger Airbag 


(PAB) squib 
e SRSCM 


e SRSCM Malfunction 


Specification 


PAB resistance : 1.4 ~ 6.0 Q 


Schematic Diagram 
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PAB 
1 PAB RT Low 45 
Terminal Connected to Function 
1 SRSCM Terminal 45 | PAB #1 Low 
3 PAB #2 Low 41 2 SRSCM Terminal 46 | PAB #1 High 
4 PAB #2 Hgh 42 3 SRSCM Terminal 41 | PAB #2 Low 
4 SRSCM Terminal 42 | PAB #2 High 


a8 | 22 | 90 a |a| 34 | 38 | 38] 37 38 | 40 @ «| 4 @ @ «7| 45) «| 
53 | 54 | 55 E | æ | 69 | 60| 51| 62 64 | 66 87 | e| ee 70] 71] 72] 73] 74] 75 


> Shorlex Bar 


PAB SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 

Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK PAB RESISTANCE 


SAUTION 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on PAB harness connector. 
e Refer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 
and Dummy Adapter. 


(2) Measure resistance between the terminal 41 and 42 of SRSCM harness connector. 


Specification (resistance) : 1.4 ~ 6.0 Q 
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(3) Is the measured resistance within specification? 


YES 
Replace the Passenger Airbag(PAB) module. 


| NO = = 


Check open circuit. 


3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 4 of PAB harness connector and the terminal 42 of SRSCM 
harness connector. 
(2) Measure resistance between the terminal 3 of PAB harness connector and the terminal 41 of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


Check short circuit. 


| NO = = 


Repair or replace the wiring harness between the PAB and the SRSCM. 


4. CHECK SHORT CIRCUIT 
(1) Measure resistance between the terminal 3 and 4 of PAB harness connector. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 


YES 
Go to next step. 


Repair or replace the wiring harness between the PAB and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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Restraint > Troubleshooting > B1487 Passenger Airbag Resistance Circuit Short to Ground(2nd stage) 


DTC Description 


The Passenger Airbag circuit consists of the SRSCM and the Passenger Airbag (PAB). The SRSCM sets above 
DTC(s) if it detects short to ground on the PAB circuit. 


DTC Detecting Condition 


DTC Probable cause 


e Short to ground on 
e Short to ground between PAB module and SRSCM wiring harness 


e Passenger Airbag (PAB) Malfunction e Passenger Airbag 
e SRSCM Malfunction (PAB) squib 
e SRSCM 


Schematic Diagram 


PAB #1 


PAB 


PAB #1 Low 


PAB #1 Hgh Terminal Connected to Function 


1 SRSCM Terminal 45 | PAB #1 Low 
2 SRSCM Terminal 46 | PAB #1 High 
3 SRSCM Terminal 41 | PAB #2 Low 
4 


SRSCM Terminal 42 | PAB #2 High 


PAB #2 Low 
PAB #2 Hgh 


[HARNESS CONNECTOR] 
LI LI 
7| ze] 2] a0] a1] az] as mE % 
Ey 7 | 58 s| 60 | 51 62 | 63 64 | 65 3 71 | 72| 78 74] 75 


<—_> - Shorting Bar 
PAB SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK SHORT TO GROUND 
(1) Measure resistance between the terminal 2(4) of PAB harness connector and chassis ground. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 


YES 
Check the PAB Module. 


Repair or replace the wiring harness between the PAB and the SRSCM. 


3. CHECK THE PAB MODULE 
(1) Replace the Passenger Airbag (PAB) with a new one. 
e Refer to "Passenger Airbag (PAB)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to PAB? 


YES 
Go to next step. 


NO = = 


Replace PAB module. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1488 Passenger Airbag Resistance Circuit Short to Battery(2nd stage) 


DTC Description 
The Passenger Airbag circuit consists of the SRSCM and the Passenger Airbag (PAB). The SRSCM sets above 
DTC(s) if it detects short to battery line on the PAB circuit. 


DTC Detecting Condition 
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e Short to battery line 
circuit on wiring 
harness 


e Short to battery line between PAB and SRSCM 


e Passenger Airbag (PAB) Malfunction 


‘ e Passenger Airbag 
e SRSCM Malfunction 


(PAB) squib 
e SRSCM 


Schematic Diagram 


PAB 

Terminal Connected to Function 
SRSCM Terminal 45 | PAB #1 Low 
SRSCM Terminal 46 | PAB #1 High 
SRSCM Terminal 41 | PAB #2 Low 


F 


&®iagirm | — 


SRSCM Terminal 42 | PAB #2 High 


<> -Shorti Bar 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK SHORT TO BATTERY LINE 
(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 2(4) of PAB harness connector and chassis ground. 


Specification (voltage) : Approximately 0 V 


(4) Is the measured voltage within specification? 


YES 
Check the PAB Module. 


Repair the short to battery line circuit on wiring harness between the PAB and the SRSCM. 


3. CHECK THE PAB MODULE 
(1) Replace the Passenger Airbag(PAB) with a new one. 
e Refer to "Passenger Airbag(PAB)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to PAB? 


eS ee 


Go to next step. 


| NO = = = |] 


Replace PAB module. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1511 Buckle Switch Driver open or short to Battery 


DTC Description 
The Seat Belt Buckle Switch (BS) circuit consists of the SRSCM and two BS. The SRSCM sets above DTC(s) if it 
detects open or short to battery line on the BS circuit. This system decides whether the driver or passenger seat belt 
is buckled or not. 
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DTC Detecting Condition 


e Open or short to 
e Open between BS and SRSCM (Current I < 4 mA). battery line circuit on 


e Short to battery line between BS and SRSCM (Current I < 4 mA) wiring harness 
e Seat Belt Buckle Switch (BS) Malfunction e Seat Belt Buckle Switch 
* SRSCM Malfunction (BS) 

e SRSCM 


Specification 


Current (mA)| Related DTC 
Open or Short to Battery B1511, B1513 
Unbuckled Oar hoo 


Short or Short to Ground B1512, B1514 


Schematic Diagram 


BS [Driver] 


Terminal Connected to Function 


2 | SRSCMTeminal69 | Signal | 


3 | Chassis ground | Ground | 


BS [Passenger] 


[emna] Comecedto | Funcion | 
a [ensom Tomales | Sel _ 
a | crass gran | rind 


[Ss | So | SS a | SO a SS Sa Sa SHS | 


o] 
| | 27 | 28 | 20 | oo] tr] oa] 51 96 | ss | 20] 97 | oe] oo] aol at | a] as] | | ws] | | | 0) 
[| s2] 65] 84 | ce | 80} o7} sa oe | oo] ot | we] 05) ox | 6} ve | or | @] @] 70] 71 | v2] 79] 74] 78 


BS [Fassenger] 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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Inspection Procedure 
1. PREPARATION 


Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK OPEN CIRCUIT 
(1) Disconnect the BS connector. 


(2) Measure resistance between the terminal 2 of BS harness connector and the terminal 69(68) of SRSCM 
harness connector. 


specification (Resistance) : below 1 Q 


(3) Is the measured resistance within specification? 
YES 
Go to next step. 


Repair or replace the wiring harness between the BS and the SRSCM. 
3. CHECK SHORT TO BATTERY LINE 
(1) Connect the battery negative cable to the battery. 
(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 2 of BS harness connector and chassis ground. 


specification (voltage) : Approximately 0 V 


(4) Is the measured voltage within specification? 
Check the Seat belt buckle switch(BS). 


Repair the short to battery line circuit on wiring harness between the BS and the SRSCM. 
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4. CHECK THE SEAT BELT BUCKLE SWITCH (BS) 
(1) Measure current between the terminal 2 of BS and 69(68) of SRSCM harness connector. 


specification (current) : 12 ~ 17 mA (Buckled status), 4 ~ 7 mA (Unbuckled status) 


(2) Is the measured current within specification? 
YES 
Go to next step. 
NO 
Replace the BS. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1512 Buckle Switch Driver short or short to Ground 


DTC Description 

The Seat Belt Buckle Switch (BS) circuit consists of the SRSCM and two BS. The SRSCM sets above DTC(s) if it 
detects short or short to ground on the BS circuit. This system decides whether the driver or passenger seat belt is 
buckled or not. 


DTC Detecting Condition 


DTC Probable cause 


e short or short to ground 
circuit on wiring harness 


e Short or Short to ground between BS and SRSCM (Current I > 17 
mA) 

e Seat Belt Buckle Switch (BS) Malfunction 

e SRSCM Malfunction 


e Seat Belt Buckle Switch 
(BS) 
e SRSCM 


Specification 


Current (mA)| Related DTC 
Open or Short to Battery B1511, B1513 
Unbuckled 


Short or Short to Ground 1>17 B1512, B1514 


Schematic Diagram 
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BS [Driver] 


Terminal | _Connectedto | Function | 


2 | SRSCMTerminal69_| Signal | 
3 | Chassis ground | Ground | 


BS [Passenger] 


Terminal |  Connectedto | Function | 
velo 
3 | Chassis ground | Ground | 


= 


<> | <=> <>) Sa | SS SS I 
BOOODNOMOOMEIOC 


BS [Fassenger] 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 

Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK SHORT OR SHORT TO GROUND 

(1) Disconnect the BS connector. 


(2) Measure resistance between the terminal 2 of BS harness connector and chassis ground. 


(3) Measure resistance between the terminal 2 and 3 of BS harness connector. 


specification (Resistance) : Infinite 


(4) Is the measured resistance within specification? 
YES 
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(5) Go to next step. 


| NO = = 


Repair the short or short to ground circuit on wiring harness between the BS and the SRSCM. 


3. CHECK THE SEAT BELT BUCKLE SWITCH (BS) 
(1) Measure current between the terminal 2 of BS and 69(68) of SRSCM harness connector. 


specification (current) : 12 ~ 17 mA (Buckled status), 4 ~ 7 mA (Unbuckled status) 


(2) Is the measured current within specification? 


YES 
Go to next step. 


NO O = = = 


Replace the BS. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1513 Buckle Switch Passenger open or short to Battery 


DTC Description 


The Seat Belt Buckle Switch (BS) circuit consists of the SRSCM and two BS. The SRSCM sets above DTC(s) if it 
detects open or short to battery line on the BS circuit. This system decides whether the driver or passenger seat belt 
is buckled or not. 


DTC Detecting Condition 


e Open or short to 
e Open between BS and SRSCM (Current I < 4 mA). battery line circuit on 


e Short to battery line between BS and SRSCM (Current I < 4 mA) wiring harness 
e Seat Belt Buckle Switch (BS) Malfunction e Seat Belt Buckle Switch 


e SRSCM Malfunction (BS) 
e SRSCM 


Specification 


Current (mA)| Related DTC 
Open or Short to Battery B1511, B1513 


Defect | 7~12 _[|B1515,B1516 
Shoit ot Short t Ground B1512, B1514 


Schematic Diagram 
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BS [Driver] 


Terminal| _Connectedto | Function | 


2 | SRSCMTerminal69_| Signal | 
3 | Chassis ground | Ground | 


BS [Passenger] 


Tomna] Conecearo | Funcion | 


2 | SRSCM Terminal 6s | Signal _| 
3 | Chassis ground | Ground | 


LU |= a | Sa a Sa SO a a SS SH SI SI 
| 8 | 27 | ze | 20 | oo | a | a2] 5 80 | se] 20 97 | co] oo] aot at | aa] aa] as | os | 08] a7 | ao | 80 
[= | 82] 63 | e4] 66] to] 67] ca eo | eo] ot | a] os] ox] 6) co] or | @] | 70) 71 | v2] 73] 74] 7) 


<C : Shoring Bar 


SRSCM 


BS [Fassenger] 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 

Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK OPEN CIRCUIT 

(1) Disconnect the BS connector. 


(2) Measure resistance between the terminal 2 of BS harness connector and the terminal 69(68) of SRSCM 
harness connector. 


specification (Resistance) : below 1 Q 
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(3) Is the measured resistance within specification? 


eS ee 


Go to next step. 


| NO = = 


Repair or replace the wiring harness between the BS and the SRSCM. 


3. CHECK SHORT TO BATTERY LINE 
(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 2 of BS harness connector and chassis ground. 


specification (voltage) : Approximately 0 V 


(4) Is the measured voltage within specification? 


eS ee 


Check the Seat belt buckle switch(BS). 


| NO = = 


Repair the short to battery line circuit on wiring harness between the BS and the SRSCM. 


4. CHECK THE SEAT BELT BUCKLE SWITCH (BS) 
(1) Measure current between the terminal 2 of BS and 69(68) of SRSCM harness connector. 


specification (current) : 12 ~ 17 mA (Buckled status), 4 ~ 7 mA (Unbuckled status) 


(2) Is the measured current within specification? 


eS ee 


Go to next step. 


EA = = SC 


Replace the BS. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1514 Buckle Switch Passenger short or short to Ground 


DTC Description 

The Seat Belt Buckle Switch (BS) circuit consists of the SRSCM and two BS. The SRSCM sets above DTC(s) if it 
detects short or short to ground on the BS circuit. This system decides whether the driver or passenger seat belt is 
buckled or not. 


DTC Detecting Condition 
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e short or short to ground 

mA) circuit on wiring panes 

e Seat Belt Buckle Switch 
(BS) 

e SRSCM 


e Short or Short to ground between BS and SRSCM (Current I > 17 


e Seat Belt Buckle Switch (BS) Malfunction 
e SRSCM Malfunction 


Specification 


12~17 
Short or Short to Ground B1512, B1514 


Schematic Diagram 


BS [Driver] 


Terminal Connected to Function 


2 | SRSCMTerminal69_| Signali | 


3 | Chassis ground | Ground | 


BS [Passenger] 


Tomna] Coneaearo | Funcion | 
e | onscu Tomales | Stel _ 
a | craton grins | rend 


LU | | Sa Sa a SS SS SS SI 
OQLAN Ee Eee 
| & | 82] 63 | 54 | 85] t6] o7] 88] so | eo] 61 | 2] os] «| 06] 00 | 67 | @] @| 70] 71 | v2] 73] 74] 7) 


BS [Passenger] 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
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1. PREPARATION 


Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK SHORT OR SHORT TO GROUND 
(1) Disconnect the BS connector. 
(2) Measure resistance between the terminal 2 of BS harness connector and chassis ground. 


(3) Measure resistance between the terminal 2 and 3 of BS harness connector. 


specification (Resistance) : Infinite 


(4) Is the measured resistance within specification? 
YES 
(5) Go to next step. 


Repair the short or short to ground circuit on wiring harness between the BS and the SRSCM. 
3. CHECK THE SEAT BELT BUCKLE SWITCH (BS) 


(1) Measure current between the terminal 2 of BS and 69(68) of SRSCM harness connector. 
specification (current) : 12 ~ 17 mA (Buckled status), 4 ~ 7 mA (Unbuckled status) 


(2) Is the measured current within specification? 
YES 
Go to next step. 
Replace the BS. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1515 Buckle Switch Driver Defect 


DTC Description 


The Seat Belt Buckle Switch (BS) circuit consists of the SRSCM and two BS. The SRSCM sets above DTC(s) if it 
detects the BS faults. This system decides whether the driver or passenger seat belt is buckled or not. 


DTC Detecting Condition 
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e Seat Belt Buckle Switch (BS) Malfunction * Seat Belt Buckle 


SRSCM Malfuncti Switch (BS) 
=< e SRSCM 


Specification 


fined | a | 
puke’ id ee | 


BS [Driver] 


Terminal Connected to Function 


2 | SRSCM Terminal 69 | Signal | 


Schematic Diagram 
| 3 | Chassis ground | Ground | 


BS [Driver] : 
BS oe 


rane cara Ea] 
BS [Passenger] SRSCM Terminal 68 | Signal | 


eee ea 


SS SS SS SS SS a 
DOWNOODDOOOOwEII 
a [s[s' se) = oles lele [els] «|e |=] °|@]@ >| 2] 9] ™] 7, 


BS [Passenger] 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK THE SEAT BELT BUCKLE SWITCH (BS) 
(1) Measure current between the terminal 2 of BS and 69(68) of SRSCM harness connector. 


specification (current) : 12 ~ 17 mA (Buckled status), 4 ~ 7 mA (Unbuckled status) 


(2) Is the measured current within specification? 


YES 
Go to next step. 


NO 


Replace the BS. 


3. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1516 Buckle Switch Passenger Defect 


DTC Description 


The Seat Belt Buckle Switch (BS) circuit consists of the SRSCM and two BS. The SRSCM sets above DTC(s) if it 
detects the BS faults. This system decides whether the driver or passenger seat belt is buckled or not. 


DTC Detecting Condition 


Condition Probable cause 


e Seat Belt Buckle 
Switch (BS) 
e SRSCM 


e Seat Belt Buckle Switch (BS) Malfunction 
e SRSCM Malfunction 


Specification 


Current (mA)| Related DTC 
Open or Short to Battery B1511, B1513 


Defect | 7~12 _[B1515,B1516 
Shorter Short tå Ground B1512, B1514 


Schematic Diagram 
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BS [Driver] 


Connected to Function 


2 | SRSCMTerminal69 | Signal | 
| 3 | Chassis ground | Ground | 


BS [Passenger] 
Terminal Connected to Function 


| 2 | SRSCMTerminalés | Signal | 
Chassis ground Ground 


= 
BS [Passenger] 3 


[HARNESS CONNECTOR] 


[o> > | => | = SSE 
a[r[aalelsfels| DODWOOUE 
2 a OU Oooo Oe 
f Cae, <LI> | Sorting Bar 
| || ESERERER) | SRSCM 
a 
L= 9) 
BS [Fassenger] 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


2. CHECK THE SEAT BELT BUCKLE SWITCH (BS) 
(1) Measure current between the terminal 2 of BS and 69(68) of SRSCM harness connector. 


specification (current) : 12 ~ 17 mA (Buckled status), 4 ~ 7 mA (Unbuckled status) 


(2) Is the measured current within specification? 


YES 
Go to next step. 


| NO = = | 


Replace the BS. 


3. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1517 Buckle Switch Driver Instability 


DTC Description 
The Seat Belt Buckle Switch (BS) circuit consists of the SRSCM and two BS. The SRSCM sets above DTC(s) if it 


detects the BS faults. This system decides whether the driver or passenger seat belt is buckled or not. 


DTC Detecting Condition 
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e Seat Belt Buckle Switch (BS) Malfunction * Seat Belt Buckle 


SRSCM Malfuncti Switch (BS) 
=< e SRSCM 


Specification 


fined | a | 
puke’ id ee | 


BS [Driver] 


Terminal Connected to Function 


2 | SRSCMTerminal69 | Signal | 


Schematic Diagram 
| 3 | Chassis ground | Ground | 


BS [Driver] : 
BS oe 


rane cares E] 
BS [Passenger] SRSCM Terminal 68 | Signal | 


eee Tae 


SS SS SS SS SS a 
DOWNOODDOOOOwEII 
a [s[s' se) = oles lele [els] «|e |=] °|@]@ >| 2] 9] ™] 7, 


BS [Passenger] 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK THE SEAT BELT BUCKLE SWITCH (BS) 
(1) Measure current between the terminal 2 of BS and 69(68) of SRSCM harness connector. 


specification (current) : 12 ~ 17 mA (Buckled status), 4 ~ 7 mA (Unbuckled status) 


(2) Is the measured current within specification? 


YES 
Go to next step. 


NO 


Replace the BS. 


3. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1518 Buckle Switch Passenger instability 


DTC Description 


The Seat Belt Buckle Switch (BS) circuit consists of the SRSCM and two BS. The SRSCM sets above DTC(s) if it 
detects the BS faults. This system decides whether the driver or passenger seat belt is buckled or not. 


DTC Detecting Condition 


Condition Probable cause 


e Seat Belt Buckle 
Switch (BS) 
e SRSCM 


e Seat Belt Buckle Switch (BS) Malfunction 
e SRSCM Malfunction 


Specification 


Current (mA)| Related DTC 
Open or Short to Battery B1511, B1513 


Defect | 7~12 _[B1515,B1516 
Shorter Short tå Ground B1512, B1514 


Schematic Diagram 
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BS [Driver] 


Terminal Connected to Function 


SRSCM Terminal 69 


Function 


2 68 
BS [Passenger] 3 


Chassis ground i Ground 
[HARNESS CONNECTOR] 
2/27/23 | as 33 | 34 | 35 ae | 40] 41] 42 

a ajeje] JOE u|] |e 
vt 
a, <> : Shoring Bar 
| 14Gb l SRSCM 

| sesocnesennsonanonnsewatennec | 
q= 


BS [Fassenger] 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK THE SEAT BELT BUCKLE SWITCH (BS) 
(1) Measure current between the terminal 2 of BS and 69(68) of SRSCM harness connector. 


specification (current) : 12 ~ 17 mA (Buckled status), 4 ~ 7 mA (Unbuckled status) 


(2) Is the measured current within specification? 
YES 
Go to next step. 
NO 
Replace the BS. 


3. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1620 Internal fault-Replace SRSCM 


DTC DESCRIPTION 

The Supplemental Restraint System Control Module (SRSCM) runs diagnostics to monitor the condition of its 
internal circuits and all external components in the restraint system. If a fault is detected in the electronic 
accelerometor or in the microprocessor, the SRSCM will inhibit deployment to minimize the risk of inadvertent 
deployments. 

Once an internal fault is qualified, the internal fault is latched and warning lamp will be turned on. If an internal fault is 
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qualified, the SRSCM must be replaced. The Hi-Scan tool can't clear an internal fault. All internal faults are DTC 
B1620. 


DTC Detecting Condition 


e SRSCM internal fault : 


acceleration sensor, microcomputer power supply, e SRSCM 
watchdog etc 


INSPECTION PROCEDURE 
If the above mentioned DTC is confirmed it can't be cleared by Hi-Scan tool, the SRSCM should be replaced. 


Restraint > Troubleshooting > B1650 Crash Recorded in Ist Stage Only(Frontal-Replace SRSCM) 


DTC Description 

When a deployment of any restraint system for seat belt pretensioner and frontal and side air bags occurs, the crash 
output is activated. The purpose of this output is to signal body control module (BCM) in the vehicle to unlock the 
vehicle doors. If a crash output is in progress, a second crash output signal will not be sent unless the first one is 
completed. The SRSCM doesn't perform diagnostics on the crash output function. After a frontal or side crash 
event is sensed and algorithm makes firing decision, above mentioned crash record is stored after squib deployment. 


DTC Detecting Condition 


cause 


e SRSCM 

e Front 
Impact 
Sensor 

e Side Impact 
Sensor 

e Seat Belt 
Pretensioner 


e Frontal crash 


e Side crash 
e Seat belt pretensioner deployed 


Schematic Diagram 
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72 17 Terminal Connected to Function 
SRSCM i SRSCM 72 BCM 72 Crash output 


[HARNESS CONNECTOR] 


= <> 
a | so 
4} 7 


| eS = > o> FA 
si | a2 | a3 | aa | a5 | as 47] aa) a 
sé | 67 | e8 | | 70] 71 @ ajaj 


LL ` Swring Bar 


—_ 
3| W 
B4 | 65 


| 
35] 35/37 | B 
60 | 61 | & | & 


Inspection Procedure 

If the above mentioned DTC is confirmed it can't be cleared by Hi-Scan tool except for the B1657, and the 
SRSCM should be replaced. However, for the DTC B1657, Belt pretensioner only deployment, it can be erased 
for 5 times and the SRSCM can be reusable. If the deployment of Belt pretensioner reaches to 6 times, the SRSCM 
will set DTC B1658 and the SRSCM should be replaced accordingly. 


Restraint > Troubleshooting > B1651 Crash Recorded in Front-Driver Side Airbag(Replace SRSCM) 


DTC Description 

When a deployment of any restraint system for seat belt pretensioner and frontal and side air bags occurs, the crash 
output is activated. The purpose of this output is to signal body control module (BCM) in the vehicle to unlock the 
vehicle doors. If a crash output is in progress, a second crash output signal will not be sent unless the first one is 
completed. The SRSCM doesn't perform diagnostics on the crash output function. After a frontal or side crash 
event is sensed and algorithm makes firing decision, above mentioned crash record is stored after squib deployment. 


DTC Detecting Condition 


cause 


e SRSCM 

e Front 
Impact 
Sensor 

e Side Impact 
Sensor 

e Seat Belt 
Pretensioner 


e Frontal crash 
e Side crash 
e Seat belt pretensioner deployed 


Schematic Diagram 
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72 17 Terminal Connected to Function 
SRSCM i SRSCM 72 BCM 72 Crash output 


[HARNESS CONNECTOR] 


dolc] c >>|] &> 
41 | a2 | a3 | aa | a5 | 4s 47] 48] 49] 50 
s8 | 67 | e8 | a| 70/71 @ 73| 24 | 7 


LL ` Swring Bar 


—_ 
3| W 
B4 | 65 


| 
35] 35/37 | B 
60 | 61 | & | & 


Inspection Procedure 

If the above mentioned DTC is confirmed it can't be cleared by Hi-Scan tool except for the B1657, and the 
SRSCM should be replaced. However, for the DTC B1657, Belt pretensioner only deployment, it can be erased 
for 5 times and the SRSCM can be reusable. If the deployment of Belt pretensioner reaches to 6 times, the SRSCM 
will set DTC B1658 and the SRSCM should be replaced accordingly. 


Restraint > Troubleshooting > B1652 Crash Recorded in Front-Passenger Side Airbag(Replace 
SRSCM) 


DTC Description 

When a deployment of any restraint system for seat belt pretensioner and frontal and side air bags occurs, the crash 
output is activated. The purpose of this output is to signal body control module (BCM) in the vehicle to unlock the 
vehicle doors. If a crash output is in progress, a second crash output signal will not be sent unless the first one is 
completed. The SRSCM doesn't perform diagnostics on the crash output function. After a frontal or side crash 
event is sensed and algorithm makes firing decision, above mentioned crash record is stored after squib deployment. 


DTC Detecting Condition 


cause 


e SRSCM 

e Front 
Impact 
Sensor 

e Side Impact 
Sensor 

e Seat Belt 
Pretensioner 


e Frontal crash 
e Side crash 


e Seat belt pretensioner deployed 


Schematic Diagram 
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7 Terminal Connected to Function 
SRSCM REN SRSCM 72 BCM 72 Crash output 


[HARNESS CONNECTOR] 


dolc] c >>|] a 
ai | a2 | a3 | aa | a5 | a8 a7 | 48] 28| 50 
s8 | 67 | e8 | a| 70/71 @ 73| 24 | 7 


LL ` Swring Bar 


—_ 
3| W 
B4 | 65 


| 
35] 35/37 | B 
60 | 61 | & | & 


Inspection Procedure 

If the above mentioned DTC is confirmed it can't be cleared by Hi-Scan tool except for the B1657, and the 
SRSCM should be replaced. However, for the DTC B1657, Belt pretensioner only deployment, it can be erased 
for 5 times and the SRSCM can be reusable. If the deployment of Belt pretensioner reaches to 6 times, the SRSCM 
will set DTC B1658 and the SRSCM should be replaced accordingly. 


Restraint > Troubleshooting > B1655 Crash recorded (Side - Replace SRSCM) 


DTC Description 

When a deployment of any restraint system for seat belt pretensioner and frontal and side air bags occurs, the crash 
output is activated. The purpose of this output is to signal body control module (BCM) in the vehicle to unlock the 
vehicle doors. If a crash output is in progress, a second crash output signal will not be sent unless the first one is 
completed. The SRSCM doesn't perform diagnostics on the crash output function. After a frontal or side crash 
event is sensed and algorithm makes firing decision, above mentioned crash record is stored after squib deployment. 


DTC Detecting Condition 


cause 


e SRSCM 

e Front 
Impact 
Sensor 

e Side Impact 
Sensor 

e Seat Belt 
Pretensioner 


e Frontal crash 
e Side crash 


e Seat belt pretensioner deployed 


Schematic Diagram 
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7 Terminal Connected to Function 
SRSCM REN SRSCM 72 BCM 72 Crash output 


[HARNESS CONNECTOR] 


dolc] c >>|] a 
ai | a2 | a3 | aa | a5 | a8 a7 | 48] 28| 50 
s8 | 67 | e8 | a| 70/71 @ 73| 24 | 7 


LL ` Swring Bar 


—_ 
3| W 
B4 | 65 


T 
35] 35/37 | B 
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Inspection Procedure 

If the above mentioned DTC is confirmed it can't be cleared by Hi-Scan tool except for the B1657, and the 
SRSCM should be replaced. However, for the DTC B1657, Belt pretensioner only deployment, it can be erased 
for 5 times and the SRSCM can be reusable. If the deployment of Belt pretensioner reaches to 6 times, the SRSCM 
will set DTC B1658 and the SRSCM should be replaced accordingly. 


Restraint > Troubleshooting > B1657 Crash Recorded in Belt Pretensioner only 


DTC Description 

When a deployment of any restraint system for seat belt pretensioner and frontal and side air bags occurs, the crash 
output is activated. The purpose of this output is to signal body control module (BCM) in the vehicle to unlock the 
vehicle doors. If a crash output is in progress, a second crash output signal will not be sent unless the first one is 
completed. The SRSCM doesn't perform diagnostics on the crash output function. After a frontal or side crash 
event is sensed and algorithm makes firing decision, above mentioned crash record is stored after squib deployment. 


DTC Detecting Condition 


cause 


e SRSCM 

e Front 
Impact 
Sensor 

e Side Impact 
Sensor 

e Seat Belt 
Pretensioner 


e Frontal crash 
e Side crash 


e Seat belt pretensioner deployed 


Schematic Diagram 
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7 Terminal Connected to Function 
SRSCM REN SRSCM 72 BCM 72 Crash output 


[HARNESS CONNECTOR] 


dolc] c >>|] a 
ai | a2 | a3 | aa | a5 | a8 a7 | 48] 28| 50 
s8 | 67 | e8 | a| 70/71 @ 73| 24 | 7 


LL ` Swring Bar 


—_ 
3| W 
B4 | 65 


| 
35] 35/37 | B 
60 | 61 | & | & 


Inspection Procedure 

If the above mentioned DTC is confirmed it can't be cleared by Hi-Scan tool except for the B1657, and the 
SRSCM should be replaced. However, for the DTC B1657, Belt pretensioner only deployment, it can be erased 
for 5 times and the SRSCM can be reusable. If the deployment of Belt pretensioner reaches to 6 times, the SRSCM 
will set DTC B1658 and the SRSCM should be replaced accordingly. 


Restraint > Troubleshooting > B1658 Belt Pretensioner 6 times Deployment 


DTC Description 

When a deployment of any restraint system for seat belt pretensioner and frontal and side air bags occurs, the crash 
output is activated. The purpose of this output is to signal body control module (BCM) in the vehicle to unlock the 
vehicle doors. If a crash output is in progress, a second crash output signal will not be sent unless the first one is 
completed. The SRSCM doesn't perform diagnostics on the crash output function. After a frontal or side crash 
event is sensed and algorithm makes firing decision, above mentioned crash record is stored after squib deployment. 


DTC Detecting Condition 


cause 


e SRSCM 

e Front 
Impact 
Sensor 

e Side Impact 
Sensor 

e Seat Belt 
Pretensioner 


e Frontal crash 
e Side crash 


e Seat belt pretensioner deployed 


Schematic Diagram 
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7 Terminal Connected to Function 
SRSCM REN SRSCM 72 BCM 72 Crash output 


[HARNESS CONNECTOR] 


dolc] c >>|] a 
ai | a2 | a3 | aa | a5 | a8 a7 | 48] 28| 50 
s8 | 67 | e8 | a| 70/71 @ 73| 24 | 7 


LL ` Swring Bar 
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| 
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Inspection Procedure 

If the above mentioned DTC is confirmed it can't be cleared by Hi-Scan tool except for the B1657, and the 
SRSCM should be replaced. However, for the DTC B1657, Belt pretensioner only deployment, it can be erased 
for 5 times and the SRSCM can be reusable. If the deployment of Belt pretensioner reaches to 6 times, the SRSCM 
will set DTC B1658 and the SRSCM should be replaced accordingly. 


Restraint > Troubleshooting > B1670 Crash recorded in full stage(Frontal-Replace SRSCM) 


DTC Description 

When a deployment of any restraint system for seat belt pretensioner and frontal and side air bags occurs, the crash 
output is activated. The purpose of this output is to signal body control module (BCM) in the vehicle to unlock the 
vehicle doors. If a crash output is in progress, a second crash output signal will not be sent unless the first one is 
completed. The SRSCM doesn't perform diagnostics on the crash output function. After a frontal or side crash 
event is sensed and algorithm makes firing decision, above mentioned crash record is stored after squib deployment. 


DTC Detecting Condition 


cause 


e SRSCM 

e Front 
Impact 
Sensor 

e Side Impact 
Sensor 

e Seat Belt 
Pretensioner 


e Frontal crash 
e Side crash 


e Seat belt pretensioner deployed 


Schematic Diagram 


Page 172 of 195 


72 17 Terminal | Connected to Function 
SRSCM BGM SRSCM 72 BCM 72 Crash output 
[HARNESS CONNECTOR] 
TEA =.= ed 
|7| |] os] wy] 31 35] 35) 37 | B| B| Ww] 4i I a2 | 43 | 44 43 s| 
51 | 52 | 53 BBE aE 62 | 83 | B4 | 65| 86 eles Fa 73 25 
Shoring Bar 
BCM SRSCM 
Inspection Procedure 


If the above mentioned DTC is confirmed it can't be cleared by Hi-Scan tool except for the B1657, and the 
SRSCM should be replaced. However, for the DTC B1657, Belt pretensioner only deployment, it can be erased 
for 5 times and the SRSCM can be reusable. If the deployment of Belt pretensioner reaches to 6 times, the SRSCM 
will set DTC B1658 and the SRSCM should be replaced accordingly. 


Restraint > Troubleshooting > B1711 Knee airbag — Driver resistance too High 


DTC Description 
The Knee Airbag circuit consists of the SRSCM and Knee Airbag (KAB). The SRSCM sets above DTC(s) if it 
detects that the resistance of KAB squib is too high or low. 


DTC Detecting Condition 


e Open or short circuit on 
e Too high or low resistance between KAB high(+) and KAB low (-) wiring harness 


e Knee Airbag (KAB) Malfunction e Knee Airbag (KAB) 


e SRSCM Malfunction squib 
e SRSCM 


Specification 


KAB resistance : 1.4 ~ 4.5 Q 


Schematic Diagram 
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KAB [Driver] 


Terminal Connected to Function 
SRSCM Terminal 31 KAB Low 


KAB [Driver] SRSCM 


SRSCM Terminal 32 KAB High 


[HARNESS CONNECTOR] 
JEn ; AGAN = >| <>| <> >a 
(241) 35 zl sa | 39 | 40 | 4 | 42] 43| a4 | a5 | a8 vje 49 | 50 
“Y, s| e7 58 | Ts | sole E 64 | & | & | 57 ss | e9 63 | 70 7 72 | 73 7 |75 
<> |: Shing Bar 
KAB[Driver] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 

Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK KAB RESISTANCE 


SAUTION 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on KAB harness connector. 
e Refer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 
and Dummy Adapter. 


(2) Measure resistance between the terminal 31 and 32 of SRSCM harness connector. 


Specification (resistance) : 1.4 ~ 4.5 Q 


(3) Is the measured resistance within specification? 


YES 
Replace the Knee Airbag(KAB) module. 


EA = = |] 


Check open circuit. 
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3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 2 of KAB harness connector and the terminal 32 of SRSCM 
harness connector. 


(2) Measure resistance between the terminal 1 of SAB harness connector and the terminal 31 of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


Check short circuit. 


| NO = = |] 


Repair or replace the wiring harness between the KAB and the SRSCM. 


4. CHECK SHORT CIRCUIT 
(1) Measure resistance between the terminal 1 and 2 of KAB harness connector. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 


YES 
Go to next step. 


EA = = 


Repair or replace the wiring harness between the KAB and the SRSCM. 


5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1712 Knee airbag — Driver resistance too Low 


DTC Description 
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The Knee Airbag circuit consists of the SRSCM and Knee Airbag (KAB). The SRSCM sets above DTC(s) if it 
detects that the resistance of KAB squib is too high or low. 


DTC Detecting Condition 


e Open or short circuit on 
e Too high or low resistance between KAB high(+) and KAB low (-) wiring harness 


e Knee Airbag (KAB) Malfunction e Knee Airbag (KAB) 
e SRSCM Malfunction squib 
e SRSCM 


Specification 


KAB resistance : 1.4 ~ 4.5 Q 


Schematic Diagram 


KAB [Driver] 


[HARNESS CONNECTOR] 


KAB [Driver] 


Connected to | Function | 


EE SRSCM Teminal31 | KAB Low 
| 2 | SRSCMTerminal 32 | KAB High 


| 26 | 2 | 20 | 20 | 20 |] @_ a | 24] 25] 96] 97 8 | 90 | 40] 4 | a2] a3 | aa | as | a8] 47 | 40 | 49 | 80 


€ Oa SS ee 
aT) 


[s[els[s[s] ss] 9 =|] =[«]@]]e]=]e]o |e) «| =n] =] | |r| 


<>  ; Shorting Bar 


KAB[Driver] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK KAB RESISTANCE 


CAUTION 


Never attempt to measure the circuit resistance of the airbag module(squib) with an ohmmeter. 


(1) Connect the Dummy and the Dummy Adapter on KAB harness connector. 
e Refer to "SPECIAL SERVICE TOOL" section in this SERVICE MANUAL for the SST No. of Dummy 
and Dummy Adapter. 


(2) Measure resistance between the terminal 31 and 32 of SRSCM harness connector. 


Specification (resistance) : 1.4 ~ 4.5 Q 


(3) Is the measured resistance within specification? 
YES 
Replace the Knee Airbag(KAB) module. 
Check open circuit. 
3. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 2 of KAB harness connector and the terminal 32 of SRSCM 
harness connector. 
(2) Measure resistance between the terminal 1 of SAB harness connector and the terminal 31 of SRSCM 
harness connector. 


Specification (resistance) : below 1 Q 


(3) Is the measured resistance within specification? 


YES à O =- y 


Check short circuit. 


EA 4 


Repair or replace the wiring harness between the KAB and the SRSCM. 
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4. CHECK SHORT CIRCUIT 


(1) Measure resistance between the terminal | and 2 of KAB harness connector. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 
YES 
Go to next step. 
Repair or replace the wiring harness between the KAB and the SRSCM. 
5. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B1713 Knee airbag — Driver resistance circuit short to Ground 
DTC Description 


The Knee Airbag circuit consists of the SRSCM and Knee Airbag (KAB). The SRSCM sets above DTC(s) if it 
detects short to ground on the KAB circuit. 


DTC Detecting Condition 


e Short to ground 
e Short to ground between KAB and SRSCM circuit on wiring 


Knee Airbag (KAB) Malfuncti names 
epi See um - Knee Airbag (KAB) 
e SRSCM Malfunction . 
squib 
e SRSCM 


Schematic Diagram 
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KAB [Driver] 


Terminal Connected to Function 
SRSCM Terminal 31 KAB Low 


KAB [Driver] 


SRSCM Terminal 32 | KAB High 


[HARNESS CONNECTOR] 
JEn el, —>|<=> 
COo ae 34 | 35 | 96 39 | 40| 4 | 42 a | a7 | 48 | 49 | 50 
O e| e7 se] s| 0| 6 cata lalatelats gonunur 
<> =: Shorting Bar 
KAB[Driver] SRSCM 


Terminal & Connector Inspection 


Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 


Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


2. CHECK SHORT TO GROUND 


(1) Measure resistance between the terminal 1 of KAB harness connector and chassis ground. 


Specification (resistance) : infinite 


(2) Is the measured resistance within specification? 


Check the KAB Module. 


| NO = = |] 


Repair or replace the wiring harness between the KAB and the SRSCM. 
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3. CHECK THE SAB MODULE 
(1) Replace the Knee Airbag(KAB) with a new one. 
e Refer to "Knee Airbag(KAB)" section in this SERVICE MANUAL. 


(2) Install the DAB module and connect the DAB connector. 

(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 

(5) Connect the battery negative cable to the battery. 

(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to Knee Airbag(K AB)? 


eS ee 


Go to next step. 


| NO = = = 


Replace KAB module. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section 


Restraint > Troubleshooting > B1714 Knee airbag — Driver resistance circuit short to Battery 


DTC Description 
The Knee Airbag circuit consists of the SRSCM and Knee Airbag (KAB). The SRSCM sets above DTC(s) if it 
detects short to battery line on the KAB circuit. 


DTC Detecting Condition 


e Short to battery line 
circuit on wiring 


e Short to battery line between KAB and SRSCM 
harness 


* Knee Airbag (KAB) Malfunction * Knee Airbag (KAB) 
e SRSCM Malfunction squib 


e SRSCM 


Schematic Diagram 
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Connected to Function 


SRSCM Terminal 31 KAB Low 
SRSCM Terminal 32 KAB High 


[HARNESS CONNECTOR} 


Ema 1 = a= c] >| > T < 
(ae) 36 | 27 | 28 | 29 | 5 E 7| 38 |39 |40| 4 |42 iea 45 | 46 | 47 | 48 | 49 | 50 
“W, 51| 52 6 | s| 57 5] | s2 | ss | e4 | as | es | 67 ss | e9 s | 70] 71 z| 73 | 74 | 75 


<> .: Shorting Bar 


KAB[Driver] SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 


Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK SHORT TO BATTERY LINE 
(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 1 of KAB harness connector and chassis ground. 


Specification (voltage) : Approximately 0 V 


(4) Is the measured voltage within specification? 


Check the KAB Module. 


NO 
Repair the short to battery line circuit on wiring harness between the KAB and the SRSCM. 
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3. CHECK THE KAB MODULE 

(1) Replace the Knee Airbag(KAB) with a new one. 

e Refer to "Knee Airbag(KAB)" section in this SERVICE MANUAL. 
(2) Install the DAB module and connect the DAB connector. 
(3) Connect the connectors of the PAB, KAB, CAB, BPT, FIS and SIS. 
(4) Connect the SRSCM connector. 
(5) Connect the battery negative cable to the battery. 
(6) Connect a Hi-Scan(Pro) to the data link connector. 


(7) Turn the ignition switch to ON and check the vehicle again. 
Does Hi-Scan (Pro) indicate any DTC related to Side Airbag(SAB)? 


eS ee 


Go to next step. 


| NO = = |] 


Replace SAB module. 


4. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B2503 Warning Lamp Open or Short to Ground 


DTC Description 

The SRS warning lamp is located in the cluster. When the airbag system is normal, the SRS warning lamp turns on 
for approx. 6 seconds after the ignition switch is turned to ON, and then turns off automatically. If there is a 
malfunction in the airbag system, the SRS warning lamp lights up to inform the driver of the abnormality. The 
SRSCM shall measure the voltage at the SRS warning lamp output pin, both when the lamp is on and when the lamp 
is off, to detect whether the commanded state matches the actual state. 


DTC Detecting Condition 


e Airbag fuse 
e Warning Lamp Bulb e Fuse 


e Open between warning lamp and SRSCM e Warning lamp bulb 

e Short to ground or battery line between the warning lamp and e Wiring Harness 
SRSCM e SRSCM 

e SRSCM Malfunction 


Schematic Diagram 
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[Instrument Cluster] 
Instrument Cluster 
Terminal Connected to | 


Function 


Battery Voltage 


14 SRSCM Terminal 49 | Lamp Control 


SRSCM 
49 


[HARNESS CONNECTOR] 
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<—_> Shorting Bar 


INSTRUMENT CLUSTER SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK THE FUSE 
(1) Remove the airbag fuse and the airbag warning lamp fuse from junction box. 


(2) Inspect the fuses. Are the fuses normal? 


Check the warning lamp bulb. 


| NO = = 


Repair or replace the fuses. 


3. CHECK THE WARNING LAMP BULB 
(1) Remove the bulb from the instrument cluster. 


(2) Inspect the bulb. Is the bulb normal? 


Check source voltage. 


| NO = = e] 


Repair or replace the bulb. 
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4, CHECK SOURCE VOLTAGE 
(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 13 of the Instrument Cluster harness connector and chassis ground. 


Specification (voltage) : 9 ~ 16 V 


oo Warning 
A Lamp 
O O 


(4) Is the measured voltage within specification? 


EA å ë = ëy O 


Check short to battery line. 


EA 4 


Repair or replace the wiring harness between ignition switch and the Warning Lamp. 


5. CHECK SHORT TO BATTERY LINE 
(1) Measure voltage between the terminal 14 of the Instrument Cluster harness connector and chassis ground. 


Specification (voltage) : Approximately 0 V 


(2) Is the measured voltage within specification? 


EA å ë = y O 


Check short or short to ground. 


EA = = = 


Repair the short to battery line circuit on wiring harness between the SRSCM and the Warning Lamp. 
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6. CHECK SHORT OR SHORT TO GROUND 
(1) Turn the ignition switch to LOCK. 


(2) Disconnect the battery negative cable from the battery. 
(3) Measure resistance between the terminal 14 of the Instrument Cluster harness connector and chassis ground. 


(4) Measure resistance between the terminal 13 and 14 of the Instrument Cluster harness connector. 


Specification (resistance) : infinite 


Lock} Warning 
Lamp 
Q Q 


(5) Is the measured resistance within specification? 


BA -= o ë E 


Check open circuit. 


EA 74 


Repair the short or short to ground circuit on wiring harness between the SRSCM and the Warning Lamp. 


7. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 14 of the Instrument Cluster connector and the terminal 49 of 
SRSCM harness connector. 


Specification (resistance) : below 1 Q 


wock| Warning 
D Lamp 
Q Q 


(2) Is the measured resistance within specification? 


EA å ë = y O 


Go to next step. 


EA = = = 


Repair the open circuit on wiring harness between the SRSCM and the Warning Lamp. 


8. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B2504 Warning Lamp Short or Short to Battery 
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DTC Description 

The SRS warning lamp is located in the cluster. When the airbag system is normal, the SRS warning lamp turns on 
for approx. 6 seconds after the ignition switch is turned to ON, and then turns off automatically. If there is a 
malfunction in the airbag system, the SRS warning lamp lights up to inform the driver of the abnormality. The 
SRSCM shall measure the voltage at the SRS warning lamp output pin, both when the lamp is on and when the lamp 
is off, to detect whether the commanded state matches the actual state. 


DTC Detecting Condition 


DTC Probable cause 


e Airbag fuse 
e Warning Lamp Bulb e Fuse 


e Open between warning lamp and SRSCM e Warning lamp bulb 

e Short to ground or battery line between the warning lamp and e Wiring Harness 
SRSCM e SRSCM 

e SRSCM Malfunction 


Schematic Diagram 


IG 


[Instrument Cluster] 
Instrument Cluster 
Terminal Connected to | 


Function 


— Battery Voltage 


SRSCM Terminal 49 Lamp Control 


SRSCM 
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INSTRUMENT CLUSTER SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 


1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK THE FUSE 
(1) Remove the airbag fuse and the airbag warning lamp fuse from junction box. 


(2) Inspect the fuses. Are the fuses normal? 


eS ee 


Check the warning lamp bulb. 


NO O = 


Repair or replace the fuses. 


3. CHECK THE WARNING LAMP BULB 
(1) Remove the bulb from the instrument cluster. 


(2) Inspect the bulb. Is the bulb normal? 


BA = = ë E 


Check source voltage. 


EA = = 


Repair or replace the bulb. 


4. CHECK SOURCE VOLTAGE 
(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 13 of the Instrument Cluster harness connector and chassis ground. 


Specification (voltage) : 9 ~ 16 V 


ai Warning 
A Lamp 
O O 


(4) Is the measured voltage within specification? 


EA å O = y O 


Check short to battery line. 


EA = = = 


Repair or replace the wiring harness between ignition switch and the Warning Lamp. 
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5. CHECK SHORT TO BATTERY LINE 
(1) Measure voltage between the terminal 14 of the Instrument Cluster harness connector and chassis ground. 


Specification (voltage) : Approximately 0 V 


on Warning 
L Lamp 
O O 


(2) Is the measured voltage within specification? 


EA å ë = y O 


Check short or short to ground. 


EA = = tt 


Repair the short to battery line circuit on wiring harness between the SRSCM and the Warning Lamp. 


6. CHECK SHORT OR SHORT TO GROUND 
(1) Turn the ignition switch to LOCK. 


(2) Disconnect the battery negative cable from the battery. 
(3) Measure resistance between the terminal 14 of the Instrument Cluster harness connector and chassis ground. 


(4) Measure resistance between the terminal 13 and 14 of the Instrument Cluster harness connector. 


Specification (resistance) : infinite 


Lock} Warning 
D Lamp 
Q Q 


(2) : | 
J IG1 1A) 
j 


(5) Is the measured resistance within specification? 


eS ee 


Check open circuit. 


| NO = = = |] 


Repair the short or short to ground circuit on wiring harness between the SRSCM and the Warning Lamp. 
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7. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 14 of the Instrument Cluster connector and the terminal 49 of 


SRSCM harness connector. 


Specification (resistance) : below 1 Q 


tock) Warning 
D | tame 
Q Q 


(2) Is the measured resistance within specification? 


YES 
Go to next step. 


EA = = = 


Repair the open circuit on wiring harness between the SRSCM and the Warning Lamp. 


8. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B2507 Passenger airbag Telltale lamp Circuit open or short to ground 


DTC Description 
The Telltale Lamp circuit consists of the Telltale Lamp and the SRSCM. SRSCM sets the above DTC if the Telltale 


Lamp failure is detected. 


DTC Detecting Condition 


e Airbag fuse 
e Telltale Lamp Bulb e Fuse 


e Open between Telltale Lamp and SRSCM e Telltale Lamp Bulb 
e Short to ground or battery line between the Telltale Lamp and e Wiring Harness 
SRSCM e SRSCM 


e SRSCM Malfunction 


Schematic Diagram 
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IG1 
E [Cluster] 
| Terminal Connected to Function 
5 IG1 Battery Voltage 
| 13 SRSCM Terminal 74 | Lamp Control 


TELLTALE LAMP SRSCM 


[HARNESS CONNECTOR] 


o F 
a 7/6(s|4 3/2|1 


TELLTALE LAMP SRSCM 


<—_> _ Shorting Bar 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
2. CHECK THE FUSE 
(1) Remove the airbag fuse and the airbag telltale lamp fuse from junction block. 
(2) Inspect the fuses. Are the fuses normal? 
YES 
Check the telltale lamp bulb. 
NO 
Repair or replace the fuses. 
3. CHECK THE TELLTALE LAMP BULB 
(1) Remove the bulb from the instrument cluster. 
(2) Inspect the bulb. Is the bulb normal? 


YES 
Check source voltage. 


| 


Repair or replace the bulb. 
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4, CHECK SOURCE VOLTAGE 
(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 5 of the Telltale Lamp harness connector and chassis ground. 


specification(voltage) : 9 ~ 16 V 


a Qa Telltale 
fr alitale 


Lamp 
O Oo 


(4) Is the measured voltage within specification? 


Check short to battery line. 


| NO = = = 


Repair or replace the wiring harness between ignition switch and the Telltale Lamp. 


5. CHECK SHORT TO BATTERY LINE 
(1) Measure voltage between the terminal 13 of the Telltale Lamp harness connector and chassis ground. 


specification(voltage) : Approximately 0 V 


Telltale 
LME, 


EET 


(2) Is the measured voltage within specification? 


Check short or short to ground. 


EA = = |] 


Repair the short to battery line circuit on wiring harness between the SRSCM and the Telltale Lamp. 


Page 191 of 195 


6. CHECK SHORT OR SHORT TO GROUND 
(1) Turn the ignition switch to LOCK. 


(2) Disconnect the battery negative cable from the battery. 
(3) Measure resistance between the terminal 13 of the Telltale Lamp harness connector and chassis ground. 


(4) Measure resistance between the terminal 5 and 13 of the Telltale Lamp harness connector. 


specification(resistance) : infinite 


(5) Is the measured resistance within specification? 


YES 
Check open circuit. 


Repair the short or short to ground circuit on wiring harness between the SRSCM and the Telltale Lamp. 


7. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 13 of the Telltale Lamp harness connector and the terminal 74 of 
SRSCM harness connector. 


specification(resistance) : below 1 Q 


Telltale 
Lamp 
© p an 


(2) Is the measured resistance within specification? 


YES 
Go to next step. 


EA = = 


Repair the open circuit on wiring harness between the SRSCM and the Telltale Lamp. 


8. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Restraint > Troubleshooting > B2508 Passenger airbag Telltale lamp Circuit short or short to battery 


DTC Description 
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The Telltale Lamp circuit consists of the Telltale Lamp and the SRSCM. SRSCM sets the above DTC if the Telltale 
Lamp failure is detected. 


DTC Detecting Condition 


e Airbag fuse 
e Telltale Lamp Bulb e Fuse 


e Open between Telltale Lamp and SRSCM e Telltale Lamp Bulb 

e Short to ground or battery line between the Telltale Lamp and e Wiring Harness 
SRSCM e SRSCM 

e SRSCM Malfunction 


Schematic Diagram 
IG4 


(Cluster) 
| Terminal 


s L 
TELLTALE LAMP SRSCM 
13 74 


[HARNESS CONNECTOR] 


Connected to Function 


IG1 Battery Voltage 
SRSCM Terminal 74 | Lamp Control 


<LL _ Shoring Bar 


TELLTALE LAMP SRSCM 


Terminal & Connector Inspection 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 


Inspection Procedure 
1. PREPARATION 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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2. CHECK THE FUSE 


(1) Remove the airbag fuse and the airbag telltale lamp fuse from junction block. 
(2) Inspect the fuses. Are the fuses normal? 


Check the telltale lamp bulb. 


EA = | 


Repair or replace the fuses. 


3. CHECK THE TELLTALE LAMP BULB 
(1) Remove the bulb from the instrument cluster. 


(2) Inspect the bulb. Is the bulb normal? 


Check source voltage. 


NO = = 


Repair or replace the bulb. 


4. CHECK SOURCE VOLTAGE 
(1) Connect the battery negative cable to the battery. 


(2) Turn the ignition switch to ON. 


(3) Measure voltage between the terminal 5 of the Telltale Lamp harness connector and chassis ground. 


specification(voltage) : 9 ~ 16 V 


Telltale 
Lamp 
O oO 


7 
13 
74 


O 


—)- O 
SRSCM 


(4) Is the measured voltage within specification? 


Check short to battery line. 


EA = = = | 


Repair or replace the wiring harness between ignition switch and the Telltale Lamp. 
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5. CHECK SHORT TO BATTERY LINE 
(1) Measure voltage between the terminal 13 of the Telltale Lamp harness connector and chassis ground. 


specification(voltage) : Approximately 0 V 


(2) Is the measured voltage within specification? 


Check short or short to ground. 


| NO = = |] 


Repair the short to battery line circuit on wiring harness between the SRSCM and the Telltale Lamp. 


6. CHECK SHORT OR SHORT TO GROUND 
(1) Turn the ignition switch to LOCK. 


(2) Disconnect the battery negative cable from the battery. 
(3) Measure resistance between the terminal 13 of the Telltale Lamp harness connector and chassis ground. 


(4) Measure resistance between the terminal 5 and 13 of the Telltale Lamp harness connector. 


specification(resistance) : infinite 


Telltale 


(5) Is the measured resistance within specification? 


YES 
Check open circuit. 


Repair the short or short to ground circuit on wiring harness between the SRSCM and the Telltale Lamp. 
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7. CHECK OPEN CIRCUIT 
(1) Measure resistance between the terminal 13 of the Telltale Lamp harness connector and the terminal 74 of 
SRSCM harness connector. 


specification(resistance) : below 1 Q 


Telltale 
Lamp 
O O 


(2) Is the measured resistance within specification? 


YES 
Go to next step. 


EA = = 


Repair the open circuit on wiring harness between the SRSCM and the Telltale Lamp. 


8. CLEAR THE DTC AND CHECK THE VEHICLE AGAIN 
Refer to the DESCRIPTION in this TROUBLESHOOTING section. 
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SORENTO(BL) > 2007 > G 3.3 DOHC > Steering System 


Steering System > General Information > Special Service Tools 


SPECIAL TOOLS 


Valve stem oil seal installer 
(09222 - 21100) 


Front oil seal installer Installation of the pinion gear oil seal 
(09431 - 11000) 


Bearing installer Installation of the pinion gear bearing 
(09432 - 21601) 


Oil pressure gauge Measurement of the oil pump pressure 
(09572-21000) 


Power steering oil pressure 
gauge adapter (Pump side) 
(09572-33100) 


Power steering oil pressure 
gauge adapter (Hose side) 
(09572-21200) 
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Yoke plug torque wrench Removal, installation and adjustment of 
socket steering gear yoke plug 
(09565 - 31300) 


Ball joint remover Separation of the tie rod end ball joint 
(0K670 - 321 - 019) 


Steering System > General Information > Troubleshooting 


TROUBLESHOOTING 


Symptom Probable cause 


Steering wheel return Incorrect tire pressure Adjust the tire pressure 
malfunction 


Steering wheel pulls to one side | Twisted hose Correct the hose routing or replace the 

hoses 

Incorrect mounting of the steering gear | Retighten 

box on the crossmember 

Fluid leakage Check the fluid leakage and retighten 
or replace 

Incorrect wheel alignment (especially | Adjust the wheel alignment 

caster) 

Malfunction of gear box Check and replace the gear box if 
necessary 

Malfunction of oil pump Check the oil pump pressure and repair 
oil pump 
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Deteriorated or broken front spring 


Malfunction of ball joints (Too small Replace 

ball joint starting torque) 

Deteriorated or broken lower arm Replace 

bushing 

Incorrect installation or internal damage | Correct or replace 
in gear 


Malfunction of shock absorber 
Steering wheel vibrates 


Excessive runout, or unbalance of tire | Adjust the wheel balance or replace 
and wheel 


Malfunction of ball joints (Too small Replace 

ball joint starting torque) 

Malfunction of front suspension Check and adjust; replace the parts if 
necessary 

Incorrect installation or internal damage | Correct or replace 

in gear box 


Poor recovery of steering wheel 
ees 


Rattling noise Loose installation of oil pump or gear | Retighten the oil pump and gear box 
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Steering linkage looseness or play Retighten or replace the steering 
linkage 


Loose oil pump pulley nut Retighten the oil pump pulley nut 


Interference around column or between | Correct or replace the pressure hose 
pressure hose and other parts and the parts around the column 


Abnormal noise inside the gear box and | Replace the gear box or oil pump 


Strident noise 

Seizure inside oil pump 
Squealing noise 1) 

Seizure inside oil pump Replace the oil pump 


Hissing noise i i i Check the oil level and hose clips; 
bleed the system 
i Replace the gear box 
i Replace the hose 


i i 


Check the oil level and hose clips bleed 
the system or replace the oil pump 


Replace the oil pump 
Adjust the belt tension 
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Replace the gear box 


Droning noise Loose mounting bolt on oil pump or oil | Retighten the pump bracket and pump 
installing bolt 
Poor condition of oil pump body 2) Replace the oil pump 
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Squealing noise 2) Malfunction of steering stopper contact | Check and adjust the steering stopper 
Interference of wheel with vehicle body | Adjust the steering angle 


Interference of steering shaft and joint | Reposition the interfering parts 
assembly with other parts 
Malfunction of gear box Replace the gear box 


Shuddering vibration 3) Bleed the system 


Oil leakage from hose 
connection 


Oil leakage from hose assembly | Damaged or clogged hose Replace 
Hos malfunction 
ir 


e connector 
enn ats 
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Oil leakage from gear box Malfunction of gear box housing Replace the gear box 
(including leakage from air hole) 


Malfunction of O-ring and/or oil seal | Replace the O-ring and oil seal 


1. A squealing noise may be heard just after very cold engine start (-20°C or less), caused by fluid characteristics 
at extreme low temperatures. Thisis not a malfunction. 

2. A slight "beat noise" is produced by the oil pump; this is not a malfunction. (This noise occurs particularly when 
a stationary steeringeffort is made.) 

3. A slight vibration may be felt when a stationary steering effort is made due to the condition of the road surface. 
To check whether the vibration actually exists or not, test-drive the vehicle on a dry concrete or asphaltsurface. 
A very slight amount of vibration is not a malfunction. 


TROUBLESHOOTING 


Symptom Probable cause 


Incorrect tire pressure Adjust the tire pressure 


Steering wheel pulls to one side | Twisted hose Correct the hose routing or replace the 

hoses 

Incorrect mounting of the steering gear | Retighten 

box on the crossmember 

Fluid leakage Check the fluid leakage and retighten 
or replace 

Incorrect wheel alignment (especially | Adjust the wheel alignment 

caster) 

Malfunction of gear box Check and replace the gear box if 
necessary 

Malfunction of oil pump Check the oil pump pressure and repair 
oil pump 
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Damaged wheel bearing 


Deformed or loose lower arm Retighten or replace 
Loose linkage joints 


Malfunction of ball joints (Too small Replace 

ball joint starting torque) 

Deteriorated or broken lower arm Replace 

bushing 

Incorrect installation or internal damage | Correct or replace 
in gear 


Malfunction of shock absorber 
Steering wheel vibrates 


Excessive runout, or unbalance of tire | Adjust the wheel balance or replace 
and wheel 


Malfunction of ball joints (Too small Replace 

ball joint starting torque) 

Malfunction of front suspension Check and adjust; replace the parts if 
necessary 

Incorrect installation or internal damage | Correct or replace 

in gear box 


Poor recovery of steering wheel 
pee 


Rattling noise Loose installation of oil pump or gear | Retighten the oil pump and gear box 
box 
Steering linkage looseness or play Retighten or replace the steering 
linkage 


Loose oil pump pulley nut Retighten the oil pump pulley nut 
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Interference around column or between | Correct or replace the pressure hose 
pressure hose and other parts and the parts around the column 


Strident noise i i i 
Seizure inside oil pump 
Squealing noise 1) 
Seizure inside oil pump 


Hissing noise i i 


i jon _| Replace the gear box 


Droning noise Loose mounting bolt on oil pump or oil | Retighten the pump bracket and pump 
installing bolt 
Poor condition of oil pump body 2) Replace the oil pump 


Squealing noise 2) 
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Check the oil level and hose clips bleed 
the system or replace the oil pump 


Replace the oil pump 
Adjust the belt tension 
Replace the oil pump 


Check the oil level and hose clips; 
bleed the system 


Replace the gear box 
Replace the hose 
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Interference of steering shaft and joint | Reposition the interfering parts 
assembly with other parts 
Malfunction of gear box Replace the gear box 


Shuddering vibration 3) Bleed the system 


Malfunction of gear box Replace the gear box 


Improperly tightened flare nut 


Oil leakage from hose 
connection 


Oil leakage from hose assembly | Damaged or clogged hose 
Oil leakage from oil reservoir 


Check, repair or replace 


Bleed the system or adjust the oil level 
Oil leakage from oil pump i Replace the oil pump 
i -ring and/or oil seal | Replace the O-ring and oil seal 


Oil leakage from gear box Replace the gear box 


(including leakage from air hole) 


-ring and/or oil seal | Replace the O-ring and oil seal 
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1. A squealing noise may be heard just after very cold engine start (-20°C or less), caused by fluid characteristics 
at extreme low temperatures. Thisis not a malfunction. 


2. A slight "beat noise" is produced by the oil pump; this is not a malfunction. (This noise occurs particularly when 
a stationary steeringeffort is made.) 


3. A slight vibration may be felt when a stationary steering effort is made due to the condition of the road surface. 
To check whether the vibration actually exists or not, test-drive the vehicle on a dry concrete or asphaltsurface. 
A very slight amount of vibration is not a malfunction. 


Steering System > General Information > Repair procedures 
SERVICE ADJUSTMENT PROCEDURES 
STEERING WHEEL FREE PLAY CHECK 


1. With the engine stationary and the steering wheel in the straight-ahead position, apply a force of 0.5 kg (1.1 Ibs.) 
to the steering wheel in theperipheral direction. 


Standard value : 30 mm or less 


2. If the measured value exceeds the standard value. Inspect contact of the steering shaft and tie rod ball joints. 
STEERING ANGLE CHECK 


1. Place the front wheel on a turning radius gauge and measure the steering angle. 
STANDARD VALUE 


ten ë | w | w 


2. If the measured value is not within the standard value, adjust the toe-in and inspect again. 


After adjusting the tie rod, assemble the bellows so they are not twisted. 
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STATIONARY STEERING EFFORT CHECK (POWER STEERING) 


1. Place the vehicle on a level surface and place the steering wheel in the straight-ahead position. 
2. Set the engine speed to 1,000 rpm. 


3. Measure the tangential force with a spring balance by turning the steering wheel clockwise and counterclockwise 
one and a half turns. 


Standard value : 3.3 kg (7.31 Ibs) or less 


4. If the stationary steering effort exceeds the standard value, check for belt slackness, damage, insufficient oil, air 
mixed into oil, collapsedor twisted hoses, etc., and repair if found. 


CHECKING OF THE STEERING WHEEL RETURN TO CENTER (POWER STEERING) 
To check for the return of steering wheel to Center, carry out drive test and check the following points. 
1. Make gentle and sharp turns and check to get a feel for that there is no appreciable difference in steering effort 
and return to Center betweenright and left turns. 
2. Drive at a speed of about 35 km/h turn the steering wheel 90° clockwise or counterclockwise, and release the 
wheel a second or two later, if the wheel returns more than 70°, the return may be considered good. 


When the steering wheel is turned abruptly, momentary hard steering might result, but this does not mean 
any problem.It is caused by low oil pump delivery during idling. 


FLUID LEVEL CHECK (POWER STEERING) 


1. Park the vehicle on a flat, level surface, start the engine, and then turn the steering wheel several times to raise the 
temperature of thefluid to approximately 50° - 60° C. 


ee oa 


2. With the engine running, turn the wheel all the way to the left and right several times. 
3. Check the fluid in the oil reservoir for foaming or milkiness. 
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4. Check the difference of the fluid level when the engine is stopped, and while it is running. If the fluid level changes 
considerably, air bleedingshould be done. 


Fluld fluctuation 


While engine running While engine stopped 

FLUID REPLACEMENT (POWER STEERING) 

1. Raise the front wheels on a jack, and then support them with rigid racks. 

2. Disconnect the return hose connection. 

3. Connect a vinyl hose to the return hose, and drain the oil into a container. 

4. On vehicles with a patrol engine, disconnect the high tension cable. On vehicles with a diesel engine, remove the 
fuel cut valve connector attachedto the injection pump. 
While operating the starter motor intermittently, turn the steering wheel all the way to the left and right several 
times to drain all of thefluid. 

5. Connect the return hoses securely, and then secure it with the clip. 

6. Fill the oil reservoir with the specified fluid up to the lower position of the filter, and then bleed the air. 


Specified fluid : PSF-III 


BLEEDING 


1. Jack up the front wheels and support them by using a rigid rack. 

2. Manually turn the oil pump pulley a few times. 

3. Turn the steering wheel all the way to the left and to the right five or six times. 

4. On vehicles with a patrol engine, disconnect the high tension cable. On vehicles with a diesel engine, remove the 
fuel cut valve connector attachedto the injection pump. 
While operating the starter motor intermittently, turn the steering wheel all the way to the left and right five or six 
times (for 15 to 20 seconds). 


CAUTION 


e During air bleeding, replenish the fluid supply so that the level never falls below the lower position of the 
filter. 

e If air bleeding is done while engine is running, the air will be broken up and absorbed into the fluid; be 
sure to do the bleeding only while cranking. 


5. On vehicles with a patrol engine, connect the ignition cable. On vehicles with a diesel engine, connect the fuel cut 
valve connector attached to theinjection pump. Start the engine (idling). 

6. Turn the steering wheel to the left and right until there are no air bubbles in the oil reservoir. 

7. Confirm that the fluid is not milky, and that the level is up to the specified position on the level gauge. 

8. Confirm that there is very little change in the fluid level when the steering wheel is turned left and right. 
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9. Check whether or not the change in the fluid level is within 5 mm (0.20 in.) when the engine is stopped and when 
it is running. 


Fluid level change within 5mm 


While engine running While engine stopped 


CAUTION 


e If the change of the fluid level is 5 mm (0.20 in.) or more, the air has not been completely bled from the 
system, and thus must be bled completely. 

e If the fluid level rises suddenly after the engine is stopped, the air has not been completely bled. 

e If air bleeding is not complete, there will be abnormal noises from the pump and the flow-control valve, 
and this condition could cause a lesseningof the life of the pump, etc. 


OIL PUMP PRESSURE TEST CHECKING THE OIL PUMP RELIEF PRESSURE 

1. Disconnect the pressure hose from the oil pump, and then connect the special tools. 

2. Bleed the air, and then turn the steering wheel several times while the vehicle is not moving so that the 
temperature of the fluid rises to approximately 50-60° C (122-140° F). 

3. Start the engine and idle it at 1,000 + 100 rpm. 

4. Fully close the shut-off valve of the pressure gauge and measure the oil pump relief pressure to confirm that it is 
within the standard value range. 


Standard value : 89 - 95 kg/cm? (1,265 - 1,351 psi) 


Pressure gauge Shut-off valve 
{09572-21000} a (Fully close) 
lernperature , D 
gauge Oii pump 
{ relief pressure 


Adapter 
(09572-33100} 
of to a 
>Y) 
| 


Reservoir 
Adapter 
(09572-21200) 


Oil pump 


CAUTION 


Pressure gauge shut off valve must not remain closed for more than 10 seconds. 


5. If it is not within the standard value, replace the oil pump. 
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6. Remove the special tools, and then tighten the pressure hose to the specified torque. 


Tightening Torque: 
55 - 65 N:m (5.5- 6.5 kg-m, 39 - 47 lb-ft) 


7. Bleed the system. 

CHECKING THE PRESSURE UNDER NO-LOAD CONDITIONS 

1. Disconnect the pressure hose from the oil pump, and then connect the special tools. 

2. Bleed the air, and then turn the steering wheel several times while the vehicle is not moving so that the 
temperature of the fluid raise to approximately50-60° C (122-140° F). 

3. Start the engine and idle it at 1,000 + 100 rpm. 

4. Check whether or not the hydraulic pressure is the standard value when no-load conditions are created by fully 
opening the shut-off valve of thepressure gauge. 


Standard value : 4 - 6 kg/cm? (56 - 85 psi) 


Pressure gauge Shut-off valve 
(09572-21000) ~ (Fully open) 
Temperature D 
gauge 


Adapter 
| (09572-33100} 


Pj 
~ Pressure 
£ si] \ hose, 
f >} 
/ S7 
Reservoir Ay) 
— Adapter 
{09572-21200} 


Oil pump 


5. If it is not within the standard value, the probable cause is a malfunction of the oil line or steering gear box, so 
check these parts and repair as necessary. 

6. Remove the special tools, and then tighten the pressure hose to the specified torque. 

7. Bleed the system. 

CHECKING POWER STEERING BELT TENSION 

1. Press the V-belt, applying a pressure of 98 N (10 kg, 22 Ib) at the specified point, and measure the deflection to 
confirm that it is within thestandard value range. 


V-belt deflection [Standard value] 
6 - 7 mm (0.236 - 0.275 in.) 


Power steering 
oil pump 


InN 
BR Ni £ kgf 
z 


Tensioner 


Crankshaft 
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2. Install the belt. Loosen the adjusting bolt A or flange nut and then adjust the tension of the belt with adjusting bolt 
B 


After that, tighten the adjusting bolt or flange nut to the specified value. 


e When adjusting tension of the belt, tighten the adjusting bolt and flange nut temporarily so that the pulley 
does not lean to one side, then adjustthe tension. 


Steering System > General Information > Specifications 


SPECIFICATIONS 


Steering wheel diameter 386mm 
(Outer) 


Power steering gear 
box Rack and pinion 


Steering gear type 00 
Steering gear ratio 81mm x 2 
Rack stroke 


Oil pump 
Oil pump type Vane type 


SERVICE SPECIFICATIONS 
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Steering wheel free play 
Steering gear angle 
Inner wheel 2WD (4WD)| 36.94° + 2° (37.15° + 2°) 


Outer wheel 32,02" + 2° (32.05° + 2°) 


Stationary steering effort kg (lbs) 3.3 (7.3) | 


Oil pump pressure kg/cm? (psi) 

Gauge hose valve closed - General 89 - 95 (1,265 - 1,351) 
Gauge hose valve closed - EPS 79 - 85 (1,123 - 1,208) 
Gauge hose valve opened 4 - 6 (56 - 85) 


Steering System > Hydraulic Power Steering System > Power Steering Gear Box > Components and 
Components Location 


COMPONENTS 
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APPLY LITHIUM GREASE TO 

ALL OVER FACES OF TERMINAL PLATE 

OF STEERING WHEEL. xA N 
NON AIRBAG ONLY. i IEN 


16-23(1.6~2.3, 11~16) 


te, ZN 40~50(4.0-5.0, 28-36 


Steering column shaft 
`~ 22~27(2.2~2.7, 15~19) 


Intermediate upper shaft 
40~50(4.0~5.0, 28~36) 


SL 
Intermediate lower shaft bf 


S 


. TIGHTEN BOLT AFTER INSERTING CONNECTOR 
TO STOPPER POSITION OF INTERMED UPPER SHAFT. 


~ 


Saa 
~ 22-27(2.2-2.7, 15-19) 


Torque : Nm(kg-m, lb-ft) 


COMPONENTS 
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Æ 1 50-60 (5.0-6.0, 36-43) 


ere 
25~35 (2.5~3.5, 18~25) = 
\ Q— 3 
| 9 €S~4 5 45-55 (4.5-5.5, 32-39) 


©——6 40~50 (4.0~5.0, 29~36) 

AiD ant 

| , : RS £ Cir, Oe, 

i S E ‘= 5 S— 11 | \ Nau a i 
a 5 Oh 

: = 10 


neg 
17 21 | ` j CO A 
50-55 (5.0-5.5, 36-39) 22 | 
25 
26 
27 
28 
29 
30 

TORQUE : Nm (kg-m, Ib-ft) 

1. Lock nut 12. Pinion and valve assembly 22. Tab washer 
2. Yoke plug 13. Ball bearing 23. Circlip 

3. Rack support spring 14. Oil seal 24. Rack stopper 
4. Rack support 15. Dust covers 25. Oil seal 

5, End plug 16. Tie rod ends 26. O-ring 

6. Self-locking nut 17. Tie rod end lock nut 27. Rack bushing assemb 
7. Ball bearing 18. Bellows clip 28. Oil seal 

8, Oil seal 19. Bellows 29. O-ring 

9. Rack housing 20. Bellows band 30. Oil seal 
10. Tie rod 21. Tie rod 31. Rack 


11. Oil seal 


Steering System > Hydraulic Power Steering System > Power Steering Gear Box > Repair procedures 


REMOVAL 
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1. Disconnect the negative (-) terminal from the battery. 


4. After aligning the marks on the steering shaft and wheel, remove the steering wheel. 


CAUTION 


Do not hammer on the steering wheel to remove it; it may damage the steering 
column. 


5. After removing the three screws in the illustration, remove the steering column upper and lower shrouds. 
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6. After removing the screws in 2 San remove the clock spring. 


VEE W) 


—< 


9. Remove the bolt connecting the steering column shaft assembly with the intermediate upper shaft, and then 
separate them apart. 
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10. After removing the four mounting bolts, remove the steering column shaft assembly. 


12. Remove the bolt tightening the intermediate upper shaft and intermediate lower shaft, and then separate them 
apart. 

13. After removing the bolt connecting the steering gear box with the intermediate lower shaft, separate the 
intermediate lower shaft from the gearbox. 


SAUTION 


Keep the neutral-range to prevent the damage of the clock spring inner cable when you handlethe 
steering wheel. 


REMOVAL 
1. Drain the power steering fluid. 
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2. Disconnect the pressure tube and return tube. 


Tightening torque: 
32 - 48 N-m (3.2 - 4.8 kg-m, 23 - 34 lb-ft) 


4. Using the special tool (0K670-321-019), disconnect the tie rod end from the knuckle arm. 


Tightening torque: 
70 - 80 N-m (7.0 - 8.0 kg-m, 50 - 57 lb-ft) 


OKG70-321-019 
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5. Remove the steering gear box mounting bolts and remove the steering gear box assembly together with mounting 
rubber. 


CAUTION 


When removing the gear box, pull it out carefully and slowly to avoid damaging the boot. 


Tightening torque: 
1) 122 - 158 N-m (12.2 - 15.8 kg-m, 88 - 114 lb-ft) 
2) 85 - 110 N-m (8.5 - 11.0 kg-m, 62 - 80 lb-ft) 


INSPECTION 


1. Check the steering column shaft for damage and deformation. 
2. Check the connections for play, damage and smooth operation. 
3. Check the ball joint bearing for wear and damage. 


REASSEMBLY 


DISASSEMBLY AND REASSEMBLY 
1. If it is necessary to remove the key lock assembly, use a pinch to make a groove on the head of the special bolt, 
and then use a screwdriver to removethe key lock assembly mounting bracket. 


3. Reassembly is the reverse of disassembly. 
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DISASSEMBLY 
1. Remove the feed tube. 


5. Remove the bellows clip. Pull the bellows out toward the tie rod. 


Check for rust on the rack when the bellows are replaced. 
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6. Remove the feed tube from the rack housing. 


7. While moving the rack slowly, drain the fluid from the rack housing. 
8. Unstake the tab washer which fixes the tie rod and rack with a chisel. 


9. Remove the tie rod from the rack. 


SAUTION 


Remove the tie rod from the rack, taking care not to twist the 
rack. 
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11. Using the special tool (09565-31300), remove the yoke plug. 


Yoke support 
Bushing 


14. Detach the dust seal. 

15. Remove the snap ring with snap ring pliers. 

16. Remove bolts mounting the valve assembly to the rack housing. 

17. Remove the pinion and valve assembly together with the oil seal (upper) using a soft hammer. 
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18. Turn the rack stopper clockwise until the end of the circlip comes out of the slot in the gear housing. 


„~ Circlip 


Rack stopper 


19. When the end of the circlip comes out from the notched hole of the housing rack cylinder, turn the rack stopper 
counter clockwise and removethe circlip. 


CAUTION 


Do not damage the rack when disassembling. 


Circlip 


N Ta: COENEN 
yy. Ay $ / 
Sy \ 


PY 2S ‘= Rack stopper 
a p a 


Po 


20. Remove the rack stopper, rack bushing and rack from the rack housing by moving it toward the piston side. 


CAUTION 


When the rack has been removed, be sure to replace the housing side oil seal with a new one. 
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22. Remove the oil seal from the rack bushing. 


Steering System > Hydraulic Power Steering System > Power Steering Hoses > Components and 
Components Location 


COMPONENT 


<3.5G> 
18- 23 (1.8 - 2.3, 13 - 16) 
ig : A i $ ( 1 


18 - 23 (1.8 - 2.3, 13 - 16) 


og er 


we y 
R ‘2 55 - 65 (5.5 - 6.5, 40 - 47) 
(32-48 (3.2- 4.8, 23 -34) 


in ` 35 - 45 (3.5 - 4.5, 25 - 32) 


122 - 158 (12.2 - 15.8, 88 - 114) 
75 - 95 (7.5 - 9.5, 54 - 68) 


S oa eed “5 
ral ¢ à 


32 - 48 (3.2 - 4.8, 23 - 34) 


Torque : N-m (kg-m, lb-ft) 


1. Suction hose 
2. Pressure hose & tube 
| 3.Returnhose &tube S 


Steering System > Hydraulic Power Steering System > Power Steering Hoses > Repair procedures 


REMOVAL 
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1. Removal of pressure hose and tube. 
(1) Disconnect the pressure hose from the steering oil pump. 


(2) Loosen the bolt of pressure hose mounting clamp. 

(3) Remove the pressure/return tube clip mounting bolt. 

(4) Disconnect the pressure tube from the steering gear box, and then disconnect the pressure hose and the tube. 
/ 


Aa z | $ Pressure tube 
Return tube SQ Nets 


2. Removal of return hose and tube. 
(1) Disconnect the return hose from the oil reservoir. 


(2) Loosen the return tube clip mounting bolt. 
(3) Remove the return/pressure tube clip mounting bolt. 
(4) Disconnect the return tube from the steering gear box, and then disconnect the return hose and the tube. 
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3. Removal of suction hose. 
(1) Disconnect the suction hose from the steering oil reservoir. 


(2) Disconnect the suction hose. 


INSTALLATION 


CAUTION 


e Install the hose lest they should be twisted and come in contact with any other parts. 
e After installation, bleed the air. 


INSPECTION 


1. Inspect the hose for cracks by twisting it by hand. 
2. Check for interference between hose and the other parts. 


Steering System > Hydraulic Power Steering System > Power Steering Oil Pump > Components and 
Components Location 


COMPONETS 
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sg 
1 

1. Bolt 7, Snap ring 13, Connector 
2. Rear cover 8. O-ring 14, O-ring 
3. Pin 9, Cam ring 15. Control valve 
4. Vane 10. Rotor 16. Spring 
5. O-ring 11. Front side plate 17. Pressure switch assembly 
6. Suction pipe 12. Front housing (2.4G, 3.5G) 


Steering System > Hydraulic Power Steering System > Power Steering Oil Pump > Repair procedures 


REMOVAL 
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1. Disconnect the pressure hose from the oil pump, disconnect the suction hose from the suction pipe, and drain the 
oil. 


2. Loosen the power steering tension adjusting bolt or flange nut. 
3. Separate the belt from the power steering oil pump pulley. 
4. Loosen the power steering oil pump mounting bolt, and then remove the power steering oil pump assembly. 


5. Remove the power steering oil pump mounting bracket. 


INSTALLATION 
1. After installing the oil pump to the oil pump bracket. 


Tightening torque: 
18 - 23 N-m (1.8 - 2.3 kg-m, 13 - 16 lb-ft) 
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3. Install the suction hose. 


CAUTION 


Install the pressure hose to the oil 
pump. 


4. Install the pressure hose to the oil pump. 


Install the pressure hose being careful so that it does not twist and come in contact with other 
components. 


5. Add power steering fluid (PSF-III). 
6. Air bleed the system. 
7. Check the oil pump pressure. 


DISASSEMBLY 
1. Remove the two bolts (12 mm) from oil pump body, and then remove the suction pipe and O-ring. 


2. Remove the four bolts (14 mm), and then remove the rear cover assembly. 
3. Remove the snap ring. 

4. Remove the rotor and the vane. 

5. Remove the oil pump side plate. 
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6. Remove the inner and outer O-ring. 


When assembling, use an O-ring. 


8. Remove the oil seal from the oil pump body. 


When assembling, use a new oil seal. 


9. Remove the connector from the oil pump body, and take out the flow control valve and the flow control spring. 
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10. Remove the O-ring from the connector. 


CAUTION 


Do not disassemble the flow control valve. 


INSPECTION 


Replace the pump assembly if necessary. 


1. Check the front and rear pump bodies for cracking or other damage and for abnormal wear of the moving 
surface of the rotor. 


2. Check the moving surface of the cam ring's vanes for abnormal wear. 

3. Check the moving surface of the side plate and the pump bodies for abnormal wear. 
4. Check the moving surface of the vane cam ring for abnormal wear. 

5. Check the clearance of the rotor and vanes. 


6. Check the control valve for cracking and other damage, for clogging, and for abnormal wear of the moving part 
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7. Check the spring for damage. 


O) 


REASSEMBLY 
1. Install the flow control spring the flow control valve and the connector in to the pump body. 


3. After inserting the shaft assembly into the pump body. 
4. Install the outer and inner O-ring in the pump body. 
5. Insert the oil pump side plate in the pump body. 


side plate O-ring 
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6. Install the rotor to the shaft with the rotor's identification mark facing upward. 


9. Install the O-ring and oil pump cover assembly. 
10. Install the suction pipe and O-ring. 


Steering System > Electronic Power Steering System > Description and Operation 


GENERAL 

EPS performs the conventional power steering function in case a fail has occurred in the system. 

EPS electronically controls the current to the solenoid of by-pass valve by input sensor's signal to control the 
hydraulic amount in cylinder chamber thereby varying the steering effort versus the hydraulic pressure accordingto 
vehicle speed. 

ELECTRONIC POWER STEERING UNIT 
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EPS SOLENOID 
SOLENOID VALVE 


The input current is varying from 0A to 1A according to the vehicle speed and is controlled by EPS unit. 

When the ignition switch is turned on, current is sent to the solenoid valve to push up the plunger and accordingly the 
piston contacting the plunger is pushed up while overcoming the spring force. As the vehicle speed increasing the 
current flow to the solenoid decreased pulling down the piston bottomby the releasing spring force. 

When the piston is pushed up, it closes the oil passing hole, therefore the power steering oil pressure is delivered into 
the cylinder without any interruption. But when the hole is opened as the piston is pulling down, some of the oil 
coming from the rotary valve is drained into reservoir via thehole inside the rotary valve. 


When it is necessary to remove the EPS gear box, be sure to disconnect the connector to avoid damage. 
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SORENTO(BL) > 2007 > G 3.3 DOHC > Suspension System 


Suspension System > General Information > Specifications 


SPECIFICATIONS 
FRONT SUSPENSION 


Damping force 79+15kg (849+74N) 


(Piston speed: 

0.3m/s) 157422kg (1540+216N) 

a eet 
Free height 353.3mm (13.91in.) 

2WD 
Free height 352.4mm (13.87in.) 

4WD 

REAR SUSPENSION 


(Piston speed: 
03m) 
(Dees 


WHEEL AND TIRE 


neo R16 
245/65R17 | R17 


TON OJJ x 16 
Wheel 

7. 703x17 | x 17 
Tire 2.1kg/cm? (30psi) 
pressure 2.1kg/om? (30psi) 
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WHEEL ALIGNMENT 


| 


Camber angle 0.00+0.5° 


To 3.89°+0.5° 
Caster ground 
angle 

To body | 4.43°+0.5° 
King pin angle 12.13° 


Suspension System > General Information > Special Service Tools 


SPECIAL SERVICE TOOL 


0K2A1 341 001A 
Coil spring compressure 


Suspension System > General Information > Troubleshooting 


TROUBLESHOOTING 


Symptoms 
Excessive vehicle rolling | Broken or deteriorated stabilizer 
Damaged shock absorber 


amaged tir 


Wombusing 


ire 
Poor riding Excessive tire inflation pressure Adjust the tire inflation the pressure 
Shock absorber malfunction 

ire 
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Vehicle leans to one side| Deformed arm assembly Replace 
Wom busin 
Sire Eee 


== 


DIAGNOSIS (TIRES/WHEELS) 


Rapid wear at Under-inflation or Adjust the tire 
shoulders lack of rotation 


Hard steering Improper front wheel alignment 
Excessive turning resistance of lower arm ball joint 


wu 
i t 
wy nit “ 
i ra itl 
í iy, ta 


AS Hil q 
fy il |l i Wd i 
EIAHA] 


Rapid wear at Over-inflation or 
center lack of rotation 


Cracked treads Under-inflation 


‘ya il " 
sy I ' 
ele, il l 


(E 1 
ih ht 
/ i CEN al 
e V hia ly ‘| | 


K Ki | Wl 


mine 


Wear on one side Excessive camber Inspect the camber 
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Adjust the toe-in 


Feathered edge Incorrect toe 


Wie 
sl ty ' 
$ Py ii ii Am n ii 
f Hod 
| j 
| yy] l 


/ | t 
‘ i ly 
‘ | hel i 


Unbalanced wheel T Adjust the 
YA imbalanced wheels 


Scalloped wear Lack of rotation of tires or worn or out-of- | Rotate the tires 
we alignment suspension inspect the front 
suspension alignment} 


Suspension System > Front Suspension System > Front Strut Assembly > Repair procedures 


REMOVAL 
1. Loosen battery cable and mounting bolt and then remove battery. 


3. Raise the front of the vehicle and support it with safety stands. 
4. Remove the front wheels. 
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5. Remove the bolt on the steering knuckle side that secures the upper arm ball joint. 


8. Remove the spring and shock absorber assembly from the vehicle as an assembly. 


INSTALLATION 


1. After making sure identification mark on the spring seat. Position the spring and shock absorber assembly into the 
upper mounting block. 


2. Install the mounting block nuts by 3-4 threads only. 
3. Insure the front of the vehicle is raised and supported with safety stands. 
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4. Tighten the lower nut of the shock absorber. 


Tightening torque: 
122-140 N-m (12.2-14 kg-m, 88-101 Ib-ft). 


6. Install the upper arm ball joint into the top of the steering knuckle and tighten the side bolt and nut. 


Tightening torque: 
44-55 N-m (4.4-5.5 kg-m, 31-39 Ib-ft). 


7. Tighten the upper arm bolts and nuts and then install brake hose brackets. 


Tightening ;torque: 
76-95 N-m (7.6-9.5 kg-m, 54-68 Ib-ft). 


8. Install the wheels and secure with lock nuts. 


Tightening torque: 
90-120 N-m (9-12 kg-m, 65-86 Ib-ft). 


9. Lower the vehicle. 
10. Tighten the mounting block nut. 


Tightening torque: 
44-55 N-m (4.4-5.5 kg-m, 31-39 Ib-ft). 


11. Install the battery mounting bracket and the battery. 
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12. After installing the front shock absorber and coil spring assembly, measure the wheel alignment and adjust if 


necessary. 


DISASSEMBLY 
1. Secure the shock absorber in a suitable vise. 
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2. Loosen the piston rod nut several turns. 


e Use copperplate in the jaws of the vise to protect the shock absorber bottom 
bracket. 
e Remove the piston rod nut until coil spring is compressed and secured. 


4. Remove the piston rod nut and each part as below. 
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Upper washer 


Upper bush 


Spring seat 


Rubber seat © 


—— 


Lower bush 


Coll spring 


Stopper washer 


Shock absorber 


INSPECTION/REBUILD 


1. Secure a handle to the shock absorber piston rod and compress and lift the rod three times with a constant 
speed. Inspect for uniform working forceand abnormal noise. 


2. Inspect the entire shock absorber for signs of oil leakage; replace if required. 
3. Inspect the coil spring for stress cracks and/or other damage. 
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4. Inspect for damage or deterioration of the upper and lower bushes. 
5. Inspect for damage or tearing of the spring seat and rubber seat. 


Spring seat 


Rubber seat 


REASSEMBLY 
1. Secure the bottom portion of the shock absorber in a vise and compress the coil spring with SST. 


OK2A1 341 001A 


Use copperplate in the jaws of the vise to protect the shock absorber bottom bracket. 


2. Set the end of the coil spring to the rubber seat and install the coil spring. 

3. Assemble stopper bump, dust cover, stopper washer, lower bush, rubber seat, spring seat, boss, upper bush and 
upper washer in sequence. 

4. Hand tighten the piston rod nut. 


+ NS 
= 


5. Carefully loosen the coil spring compressor and remove it. 
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6. With the bottom bracket of the shock absorber still in the vice, tighten the piston rod nut. 


Tightening torque: 
76-95 N-m (7.6-9.5 kg-m, 54-68 Ib-ft). 


Suspension System > Front Suspension System > Front Lower Arm > Repair procedures 


REMOVAL 

1. Raise the front of the vehicle and support it with safety stands. 
2. Remove the front wheels. 

3. Remove the lower nut of control link of stabilizer bar. 

4. Remove the lower nut of shock absorber. 


T 


(ii DML j 
R A 
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7. Remove the lower arm ball joint from the steering knuckle with SST. 
8. Remove the steering gear mounting bolts and nuts. 


9. Remove the spindle from the front frame crossmember brackets during raising the steering gear box by using 
suitable bar. 


Before loosening the nuts of the spindles, make note of the numerical setting and mark the location on the 
frame bracket and plate so it can bere-installed to the same setting and location. 


10. Remove the lower arm. 


BUSHING REPLACEMENT 


1. For bushing removal, utilize a standard bearing press. 
2. Install the new bushing using a standard bearing press. 


Apply lubricant to the new bushings prior to 
installation. 


INSTALLATION 
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1. Install the lower arm ball joint to the steering knuckle. 


Tightening torque: 
157-196 N-m (16-20 kg-m, 116-145 Ib-ft). 


2. Install a new cotter pin through the castle nut. 


3. Position the lower arm to the front frame crossmember brackets and then position the spindle during lift up the 
steering gear box by using suitablebar. 
4. Install the lower arm spindles. 


Tightening torque: 
216-245 N-m (22-25 kg-m, 159-181 Ib-ft). 


Align the spindle to the numerical setting and marked location on the frame bracket and plate so the same 
setting and locationis maintained. 
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5. Install the lower nut of the shock absorber. 


Tightening torque: 
122-140 N-m (12.2-14 kg-m, 88-101 Ib-ft). 


6. Install the lower nut of control link of stabilizer bar. 


Tightening torque: 
95-117 N-m (9.5-11.7 kg-m, 68-84 Ib: ft). 


7. Install the wheels and secure the lock nuts. 


Tightening torque: 
90-120 N-m (9-12 kg-m, 65-86 Ib-ft). 


8. Remove the safety stands and lower the vehicle. 


After installation, measure the wheel alignment and adjust if necessary. Refer to "Wheel Alignment" in this 
section. 


INSPECTION 


1. Inspect for worn or deteriorated lower arm bushings. 

2. Inspect for bent, cracked or damaged lower arm. 

3. Inspect for worn or damaged ball joint. 

4. Replace if damaged, deformed or cracked; replace bushing if worn or deteriorated. Refer to "Bushing 
Replacement" in the followingprocedure. 


Suspension System > Front Suspension System > Front Upper Arm > Repair procedures 


REMOVAL 


1. Raise the front of the vehicle and support it with safety stands. 
2. Remove the front wheels. 
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3. Remove the bolt on the steering knuckle side that secures the upper arm ball link. 


REPLACING THE BUSHING 


1. Secure the upper arm in a suitable vise. 
2. Using a standard bearing press, remove the old bushing. 
3. Install the new bushing and then press it into the upper arm with a standard bearing press. 


Apply lubricant to the new bushings to facilitate insertion into the upper arm. 


The upper arm ball joint link and dust boot are non-replaceable items. Replace the upper arm if these items 
are damaged and/or deteriorated. 


INSTALLATION 
1. Raise the front of the vehicle and support it with safety stands. 
2. Position the upper arm to the frame brackets, insert the bolts and hand tighten the nuts. 
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3. Install the upper arm ball joint into the top of the steering knuckle and tighten the side bolt and nut. 


Tightening torque: 
44-55 N-m (4.4-5.5 kg-m, 31-39 Ib-ft). 


4. Tighten the upper arm bolts and nuts and then install brake hose brackets. 


Tightening torque: 
76-95 N:m (7.6-9.5 kg-m, 54-68 Ib-ft). 


5. Install the wheels and secure with lock nuts. 


Tightening torque: 
90-120 N-m (9-12 kg-m, 65-86 Ib-ft). 


After installation, measure the wheel alignment and adjust if necessary. Refer to "Wheel Alignment" in this 
section. 


INSPECTION 

1. Inspect for bent, cracked or otherwise damaged upper arm. 

2. Inspect for worn or deteriorated upper arm bushing. 

3. Inspect for worn or damaged ball link and replace if damaged, deformed or cracked. 
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4. Replace bushings if worn or deteriorated. Refer to "Replacing the Bushing" in the following procedure. 


Suspension System > Front Suspension System > Front Stabilizer Bar > Repair procedures 


REMOVAL 

1. Raise up the front of the vehicle and support it with safety stands. 
2. Remove the wheels. 

3. Remove the undercover. 

4. Remove the nuts and oil damper rubbers of control link. 


INSTALLATION 
1. Position the control links to the lower arm. 
2. Loosely tighten the control link nuts. 
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3. Install the stabilizer bar on the control link. 
4. Align the clamp bushing inside of stabilizer bushing and install bracket. 


Tightening torque: 
44-55 N-m (4.4-5.5 kg-m, 31-39 Ib-ft). 


5. Install the oil damper rubber and nut, and then tighten to the specified length. 
E p7 
E 


S 


Tightening torque: 
95-117 N-m (9.5-11.7 kg-m, 68-84 Ib: ft). 


INSPECTION 


1. Inspect for bent, cracked or damaged stabilizer bar. 
2. Inspect for worn or deteriorated stabilizer bar bushing. 


3. Inspect for worn or damaged ball joint of control link. 


Suspension System > Rear Suspension System > Rear Shock Absorber > Repair procedures 


REMOVAL 


1. Raise the rear of the vehicle and support it with safety stands. 
2. Remove the rear wheels. 
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3. Raise the rear axle housing to facilitate removal of the shock absorbers. 


8. Remove the upper rubber seat. 


INSTALLATION 
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1. Position the upper rubber seat to the coil spring. 


SAUTION 


Align the spring end with the groove of the spring pad and fix the spring and the spring pad by adhering the 
3 parts with tape. 


3. Install the shock absorber upper nut. 


Tightening torque: 
122-140 N-m (12.2-14 kg-m, 88-101 Ib-ft). 


4. Install the shock absorber lower bolt. 


Tightening torque: 
122-140 N-m (12.2-14 kg-m, 88-101 Ib-ft). 
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5. Install the stabilizer link upper mounting nut to the specified length. 


6. Install the wheels and secure with lug nuts. 


Tightening torque: 
90-120 N-m (9-12 kg-m, 65-86 Ib-ft). 


7. Remove the safety stands and lower the vehicle. 


INSPECTION 


1. Compress and expand the shock absorber three to four times and analyze for uniform working force and 
abnormal noise. 


2. Inspect for gas leakage. 


Q 


r 


@) 

3. Inspect the shock absorber for a worn or deteriorated rubber bushing. 
4. Replace the rear shock absorber assembly if a problem is found. 

5. Inspect the rear coil spring for bends, cracks or other damage. 


6. Inspect the upper rubber seats for tears and/or deterioration. 
7. Inspect the rear jounce stop for damage and/or deterioration. 
8. Replace if damaged, deformed or cracked; replace bushings if worn or deteriorated. 


Suspension System > Rear Suspension System > Upper Arm, Lower Arm And Assist Link > Repair 


procedures 
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REAR UPPER ARM 


Removal 

1. Raise the rear of the vehicle and support it with safety stands. 

2. Remove the rear wheels. 

3. Raise the rear axle housing to facilitate removal of the upper arm. 
4. Remove shock absorber lower bolt. 


Inspection 

1. Inspect the upper arm for bends, cracks and/or other damage. 

2. Inspect the upper arm bushings for wear and/or deterioration. 

3. Replace if damaged, deformed or cracked; replace bushings if worn or deteriorated. Refer to Bushing 
Replacement in the following procedure. 


Bushing Replacement 

1. Press out the bushing using a standard bearing press. 

2. Apply soapy water to the bushing and press into place using a standard bearing press. 
Installation 

1. Install the upper arm and the bolts. 


Tightening torque: 
122-140 N-m (12.2-14 kg-m, 88-101 Ib-ft). 
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2. Install shock absorber lower bolt. 


Tightening torque: 
122-140 N-m (12.2-14 kg-m, 88-101 Ib-ft). 


3. Lower the rear axle housing. 
4. Install the wheels and secure with lug nuts. 


Tightening torque: 
90-120 N-m (9-12 kg-m, 65-86 Ib-ft). 


5. Remove the safety stands and lower the vehicle. 

REAR LOWER ARM 

Removal 

1. Raise the rear of the vehicle and support it with safety stands. 

2. Remove the rear wheels. 

3. Raise the rear axle housing to facilitate removal of the lower arm. 
4. Remove shock absorber lower bolt. 


5. Remove wheel speed sensor cable from rear lower arm. 
6. Loosen the lower arm bolts and remove the lower arm. 


Inspection 

1. Inspect the lower arm for bends, cracks and/or other damage. 

2. Inspect the lower arm bushings for wear and/or deterioration. 

3. Replace if damaged, deformed or cracked; replace bushings if worn or deteriorated. Refer to Bushing 

Replacement in the following procedure. 

Bushing Replacement 

1. Press out the bushing using a standard bearing press. 

2. Apply lubricant to the bushing and press into place using a standard bearing press. 
Installation 
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— 


. Install the lower arm and the bolts. 


Tightening torque: 
137-157 N-m (14-16 kg:m, 101-116 Ib-ft). 


2. Install wheel speed sensor cable to the rear lower arm. 
3. Install shock absorber lower bolt. 


Tightening torque: 
122-140 N-m (12.2-14 kg-m, 88-101 Ib-ft). 


4. Lower the rear axle housing. 
5. Install the wheels and secure with lug nuts. 


Tightening torque: 
90-120 N-m (9-12 kg-m, 65-86 Ib-ft). 


6. Remove the safety stands and lower the vehicle. 


Suspension System > Rear Suspension System > Rear Stabilizer Bar > Repair procedures 
REMOVAL 


1. Support the bottom of the rear differential carrier with a jack. 


Page 25 of 140 
3. Remove the stabilizer bar bushing bracket. 


Stabilizer bar 


INSTALLATION 
1. Align the identification mark white paint on stabilizer bar with bushing and install the stabilizer bar bushing 
bracket. 


Tightening torque: 
19 - 23N-m (1.9-2.3 kg-m, 13-16lb-ft) 


jl „~ Stabilizer bar 


pie 
A m a 
A a 


Suspension System > Rear Suspension System > Lateral Rod > Repair procedures 
LATERAL ROD 


Removal 


1. Raise the rear of the vehicle and support it with safety stands. 
2. Remove the rear wheels. 


3. Raise the rear axle housing to facilitate removal of the lateral rod. 
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4. Remove shock absorber lower bolt. 


Inspection 
1. Inspect the lateral rod for bends, cracks and/or other damage. 


2. Inspect the lateral rod bushings for wear and/or deterioration. 
3. Replace if damaged, deformed or cracked; replace bushings if worn or deteriorated. Refer to "Bushing 
Replacement" in the followingprocedure. 

Bushing Replacement 

1. Press out the bushing using a standard bearing press. 

2. Apply lubricant to the bushing and press into place using a standard bearing press. 
Installation 

1. Install the lateral rod and the bolts. 


Tightening torque: 
187-215 N-m (18.7-21.5 kg-m, 135-155 Ib-ft). 


2. Install shock absorber lower bolt. 


Tightening torque: 
122-140 N-m (12.2-14.0 kg-m, 88-101 Ib-ft). 


3. Lower the rear axle housing. 
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4. Install the wheels and secure with lug nuts. 


Tightening torque: 
90-120 N-m (9-12 kg-m, 65-86 Ib-ft). 


5. Remove the safety stands and lower the vehicle. 


Suspension System > Tires/Wheels > Tire > Repair procedures 


TIRE WEAR 
1. Measure the tread depth of the tire. 


Tread depth of tire (Limit) : 
1.6 mm (0.0630 in.) 


2. If the tread depth is less than the limit, replace the tire. 


When the tread depth of the tire is reduced to 1.6 mm(0.0630 in.) or less, the wear indicators will 
appear. 


Suspension System > Tires/Wheels > Wheel > Repair procedures 


WHEEL RUNOUT 


1. Jack up the vehicle and support it with jack stands. 
2. Measure wheel runout with a dial indicator. 
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3. Replace the wheel if wheel runout exceeds the limit. 
Wheel runout [Limit] 


l 0.25 mm 1.0 mm 
(0.0098 in.) (0.039 in.) 

. 0.25 mm 1.2mm 
(0.0098 in.) (0.222 in.) 


WHEEL NUT TIGHTENING 
1. Tightening torque. 


Tightening torque: 
90-120 N-m (9-12 kg-m, 65-86 Ib-ft). 


CAUTION 


When using an impact-wrench, adjust the tightening torque completely. 


2. Tighten all the wheel nut according to the order shown in the illustration until they are all tight. 


Suspension System > Tires/Wheels > Repair procedures 


FRONT WHEEL ALIGNMENT 


PROVIDE SUFFICIENT SUPPORT FOR THE VEHICLE TO REDUCE THE POSSIBILITY OF THE 
VEHICLE FALLING, CAUSING PERSONAL INJURY OR DEATH. 


Wheel alignment refers to the angular relationship between the wheels, control arms, suspension and the ground. It 
deals with tire camber, caster, toe-in and wheel balancing. Proper wheel alignment and wheel balance insures a safe, 
quiet ride with minimal tire wear. This section assumes that all components are in good working condition. 


Performing this exercise may also detect any problem areas in the front suspension. It is advisable to replace 
defectivecomponents before attempting a wheel alignment. 
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Inspection 

1. Inspect tires for proper balance and inflation. Balance tires and set to the recommended pressure if necessary. 
2. Inspect front wheel bearing play and reduce the bearing play; replace any defective bearings. 

3. Inspect for any excessive looseness of the ball joints and steering center link. 

4. Place the vehicle on level ground and confirm that there are no passengers or luggage on board. 

5. Push down on the front of the vehicle to determine the correct operation of the shock absorbers. 

CAMBER 
Inspection (Camber) 

1. Position the vehicle so that the front wheel is on the turning-radius gauge. 

2. Remove wheel cover. 

3. Attach the standard camber gauge to the hub and measure the camber. 


Camber: 
0.39° + 0.5° (No Passenger Load) 
0° (2 Passenger Load) 


Combination © amor & Camber Sege 


VA 


\ L ( Fer \ 

VAN \ , 
<< | J n } / 
y $ ee) uy 


NS kiaj Radius Gauge 


Adjustment (Camber) 
1. Turn the front spindle clockwise so that the number "1" mark is aligned with the vertical line on the spindle 
bracket. 
2. Turn the rear spindle clockwise so that the number "1" mark is aligned with the vertical line on the spindle 
bracket. 
Each numerical point indicated on the spindle increases the camber by 0.18 degrees when turned to the vertical line 
on the spindle bracket. 


CASTER 


Inspection (Caster) 
1. Position the vehicle so that the front wheel is on the turning-radius gauge. 
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2. Remove the wheel cover. 


Combination Caster & Camber Gauge 


n i WN Turning Radius Gauge 


3. Attach a standard caster gauge to the hub and measure the caster. 


Caster: 
3.30° + 0.5° (No Passenger Load) 
3.55° (2 Passenger Load) 


Adjustment (Caster) 
1. Turnthe front spindle clockwise until the number "1" mark is aligned with the vertical line on the spindle bracket. 


2. Turn the rear spindle counter-clockwise until the number "1" mark is aligned with the vertical line on the spindle 


bracket. 
Each numerical point indicated on the spindle increases the caster by 0.23 degrees when turned to the vertical line. 


TOE-IN 


INSPECTION (TOE-IN) 
1. Position the vehicle on level ground and place the front wheels in a straight-ahead position within + 5 degrees. 
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2. Measure the toe-in with a standard toe-in gauge. 


Toe-in 

Front 

Total : 0°+0.2° 
Individual : 0°+0.1° 
Rear 

Total : 0°+0.2° 
Individual : 0°+0.1° 


ADJUSTMENT (TOE-IN) 

1. Loosen the left and right tie-rod lock nuts. 

2. Toe to specifications by turning the tie-rod by the center adjuster. 
3. Tighten the left and right tie-rod lock nuts. 


Tightening torque: 
50-55 N-m (5.0-5.5 kg-m, 36-39 Ib-ft). 


4. Repeat adjustment instructions for opposite side. 


Suspension System > Tire Pressure Monitoring System > Schematic Diagrams 


SCHEMATIC DIAGRAM 
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Vehicle Intertace- 
Display 
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circuit diagram 
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Suspension System > Tire Pressure Monitoring System > TPMS Sensor > Description and Operation 


DESCRIPTION 
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1. Mode 
(1) Configuration State 
A. All sensors should be in the High Line (Auto) state. 
B. In High Line (Auto) configuration, sensor transmissions occur every 1 minute (nominal) and pressure is 
measured every 4 seconds. 
(2) Normal Delayed Auto State 
A. This is High Line specific and is used for all HMC/KMC High Line applications. 
B. In this state, the sensor will transmit for approx. 12 minutes before automatically entering storage state. 
(3) Storage Auto State 
A. This state is a Low quiescent current state. 
B. In this state; 
1) Ignition off. 
2) The sensor does not measure pressure / temperature / battery level. 
3) The sensor will not transmit, unless requested to do so by the initiate command. 
(4) Alert State 


A. The sensor automatically enters this state if the measured temperature exceeds 110°C and over 
temperature shutdown is likely. 


B. In this state, pressure is measured every 4 seconds and RF data transmitted every 4 seconds. 
C. The state lasts for 1 minute if it is pressure triggered. 


Suspension System > Tire Pressure Monitoring System > TPMS Sensor > Repair procedures 


REMOVAL 


Tire Removal 
1. Deflate tire & remove balance weights. 


CAUTION 


e The tire bead should be broken approx. 90° from the valve side of the wheel. The bead breaker should 
not be set too deep. 


e Avoid tire/tool contact with the valve on dismount. 
e Dismount should end near the valve. 


Sensor Removal 
CAUTION 


Handle the sensor with care. 


1. Remove the valve nut. 


CAUTION 
The valve nut should not be re-used. 
2. Discard the valve assembly. 


INSTALLATION 
Sensor Fit 


CAUTION 


e Handle the sensor with care. 
e Avoid lubricant contact if possible. 
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1. Assemble valve to sensor and turn valve 3 times with the square part of the screw in the slot. 


CAUTION 
e The fit should not be tight i.e. it should still be possible to easily adjust valve angle. 
e Ensure that the wheel to be fitted is designed for sensor mount. There should normally be a mark to 


indicate this. 
e Ensure that the valve hole and mating face of the wheel are clean. 


2. Mount assembly to wheel. 


CAUTION 
Ensure sensor feet are against the wheel throughout the remainder of the assembly 


process. 


3. Tighten washer and nut by hand until the valve thread meets the nut built-in calibrated stop. 


CAUTION 


Ensure that the grommet remains in contact with the wheel. 
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4. Using a torque wrench, tighten the nut to 2.95+0.37 lb-ft (4.00.5 Nm) It is normal to feel a break as the 1.7 1b- 
ft (2.3Nm) calibrated stop in the nut snaps and the torque falls. 


CAUTION 


e Increase torque smoothly in order to achieve a clean break of the stop. 
e Do not exceed allowed torque. 
e Do not use electric or pneumatic tools. 


Tire Fit 


CAUTION 


Only use wheels designed to accommodate the TPMS sensor. 


1. Lubricate the tire bead not the rim. Excessive lubrication should not be applied. 
2. Start tire mounting approx. 5.9 in(15 cm) from valve. 
3. Move the mounting tool away from the valve. 


CAUTION 


Avoid tire / tool contact with the valve. 


4. Finish with mounting tool near to valve. 
5. Carry out inflation / pressure correction and then fit valve cap. 
Sensor Initiating Procedure 
1. Read the four sensor's ids starting with sensor 1 (1 normally front left, 2 front right, 3 rear left, 4 rear right). 


e It is possible to avoid registering each sensor by reading back the learned sensor list and only 
registering the new sensor in the missing sensor position (if there is a missing position). 

e The handheld test tool will automatically check to see whether the receiver is High or Low Line. 

e It will then automatically configure sensors accordingly and write their ID’s to the receiver memory. 

e Note that sensors which were already configured as Base (Low Line) will take longer to read. 


TIRE SENSOR CONFIGC EXCITER) 


61. SET SENSOR STATUS 
HZ. REGISTER SENSOR 


2. Connect 'TPMS exciter' to the diagnostic connector. 


REGISTER SENSOR 


READING SENSOR ID .... 


. FL : AGBEAI89S 

. FR : AGBBESFEG 

. RL : PRESS CENTER] TO GET IDs 
. RR: 


(cur |( rt _}{ rR }{ Rt ][ Rr ] [Rec | 


3. Register the four sensor's ids to the receiver. 


REGISTER SENSOR 


READING SENSOR ID DONE 


ol: omaroass 
ARE YOU SURE WRITE? CENTI/C£ESC) 
3. RL : ABBESDIC 
4. RR : ABAE9B8I 


TO RESISTER ID, CONNECT THE DLC CABLE 


AND PRESS [F6] IN IG ON CONDITION 
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| REGISTER SENSOR | 


READING SENSOR ID DONE 


: ABBEAISS 
i ABBEIFES 
. : ABBEIDIC 
: ABBEIBE1 


WRITE SUCCESS?! PRESS(ESCI 


4. Disconnect diagnostic link. 

5. Cycle Ignition, wait 3 minutes and check that Normal Receiver State is now indicated. 

6. Let each road tire down and check that the system turns the TREAD lamp and correct wheel location LED on 
accordingly (wait up to 3 minutes). If it does not, then turn wheel a quarter turn and re-check. 

7. In the case that re-check does not work, use the handheld tool to check that the correct ID has been registered 
for each wheel. 


Suspension System > Tire Pressure Monitoring System > TPMS Initiator > Description and Operation 


DESCRIPTION 


Initiators are used to radiate magnetic energy to the wheel sensors. The wheel initiators are used to communicate 
with the TPM wheel sensors. The wheel initiators receive a low energy control signal from the receiver. This signal is 
amplified and radiated as magnetic energy to initiate RF response from a wheel sensor. 
1. Overview 
A. Only High Line systems are fitted with an LFI. 
B. The LFI is located in the wheel well of each tire, to enable the receiver to determine the vehicle position of 
each TPMS sensor for which it has a stored TPMS sensor ID code. 
C. When first turned on, the receiver activates the LFI's to wake up the TPMS sensors and get wheel status. 
D. The LFI's are activated every 10 minutes to keep the TPMS sensors awake while the key is on. 
2. Operating mode 
A. When triggered by the receiver the LFI broadcasts a 125 KHz signal through the tire to the TPMS sensors to 
wake them up. 
B. After broadcasting the LFI returns to sleep mode until triggered again by the receiver. 
C. Once the TPMS sensor has received the 125 KHz wake up signal, it broadcasts its ID and status. This 
information plus which LFI triggered it allows the receiver to record which tire has which sensor. 


OPERATION 
1. Type 1 learn mode 
A. TPMS sensor learning via K-line diagnostic bus using TPMS Exciter. 
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2. Type 2 learn mode 

A. Learn via LFI wand 

B. Enter type 2 learn mode via K-line command. 

C. Trigger each TPMS sensor in the following order FL, FR, RL, and RR with the LFI wand. 

D. Exit type II learn mode. 
3. Type 3 learn mode (High line only) 

A. Enter type 3 learn mode via K-line command. 

B. Receiver triggers each LFI and programs TPMS sensors and received. 


Suspension System > Tire Pressure Monitoring System > TPMS Initiator > Repair procedures 


REPLACEMENT 


1. Disconnect vehicle battery. 
2. Remove the malfunctioning part and fit new part. 


3. Secure new part to vehicle and fit connector. 
4. Re-connect the battery and turn ignition on. 


Suspension System > Tire Pressure Monitoring System > TPMS Receiver > Description and 
Operation 


DESCRIPTION 
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1. Mode 
(1) Virgin State 
A. The receiver as a sole part is shipped in this state. Replacement parts should therefore arrive in this state. 


B. In this state, there is no Auto-Location, no sensor wake-up, no sensor monitoring and no DTC 
monitoring.. 


C. The state indicates that platform specific parameters must be written to the receiver and that sensors are 
un-learned. 


(2) Normal State 
A. In order for tire inflation state and DTC monitoring to occur, the receiver must be in this state. 
B. In this state, automatic sensor location / learning is enabled. 


All LampeLeED TREAD 


2. Overview 

A. Sends LF command data to initiators. 

B. Controls sensor state: 
Ignition on - Normal Delayed 
Ignition off - Storage. 

C. Auto-Locates sensors. 

D. Auto-Learns new sensors. 

E. Receives RF data from sensor. 

F. Uses sensor data to decide whether to turn on TREAD Lamp / wheel location LED's. 

G. Uses sensor information, distance traveled, background noise levels, Auto-learn status, short circuit output 
status, vehicle battery level, internal receiver states to determine if there is a system or a vehicle fault. 


OPERATION 
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1. General Function 
A. Auto-locate/learn takes place only once per Ignition cycle. 
B. On successful completion, 4 road wheel sensor ID's + 1 spare, together with their respective road wheel 
positions are latched into memory for monitoring. 
C. Until Auto-learn completes, previously learned sensors (together with their respective locations) are 
monitored for under inflation / leak warnings. 
D. Spare tire inflation / DTC state is not displayed. 
E. Spare tire DTC's are available through diagnostics only. 
2. General Conditions to Learn New Sensors: 
A. Receiver must Auto-Locate 4 road sensors. 
B. Auto-location / learning only functions when speed is more than 20 kph (approx. 15 mph). 
C. Receiver must determine that it is confident that sensor is not temporary: 
1) Uses vehicle speed. 
2) Uses confidence reduction of previously learned sensors. 
D. Typical time at driving over 20 kph to learn a new sensor is up to 10 minutes. 
3. General Conditions to Un-Learn a sensor that is removed: 
A. It takes less than 10 minutes at 20~30kph. 
B. Confidence reduction is dependant on vehicle speed and the number of sensors known to the receiver. 


Suspension System > Tire Pressure Monitoring System > TPMS Receiver > Repair procedures 


REPLACEMENT 


When the receiver first arrives for replacement: 

1) It will be in Virgin State. 

2) It will not be configured for any specific platform. 
3) It will not have any sensor ID's memorized. 


CAUTION 


It is important to make sure that the correct receiver is used to replace the faulty part i.e. it must be Low Line (PN 
95800-2E500) and not High Line (PN 95800-26000) in order to have the correct inflation warning thresholds set. 


1. Disconnect vehicle battery. 
2. Remove faulty part and fit bracket assembly to new part. 


3. Secure new part to vehicle and fit connector. 
4. Re-connect battery and turn Ignition on. 
5. Check that DTC flash rate matches Virgin State indication. 
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6. Connect 'TPMS exciter' to the diagnostic connector. 


1. TPHS DIAGNOSIS 
MODEL : SORENTOC BL )28867MY 87MY 
SYSTEN : TPNS DIAGNOSIS 


61. DIAGNOSTIC TROUBLE CODES 
. CURRENT DATA 
. WARNING STATE 
. ACTUATION TEST 
. ECU INFORMATION 
6. SPECIFIC DATA WRITING 
. DUAL DISPLAY 


7. Write vehicle name to receiver. receiver will now automatically update monitoring parameters. 


| SPECIFIC DATA WRITING | 


Bi. VEHICLE NANE 

62. WHEEL SENSOR ID 
63. VIN 

64. MODE CONFIGURATION 


= 


WRITE DATA : [ENTER] 


WRITE VALUE AND PRESSE ENTER) 


READ; 
WRITE : BL 


8. Read sensor's IDs with the "TPMS exciter". 
(Refer to 'SENSOR INITIATING PROCEDURE') 
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9. Register sensor's IDs to receiver. 


SPECIFIC DATA WRITING 


61. VEHICLE NAME 
63. VIN 
B4. MODE CONFIGURATION 


WHEEL SENSOR ID 


| «ds QURRENT ID | CHANGE ID 
SNSR1 [FL]| 4FA@689E FAGBA9E 
SNSRZ CFR] 


SNSR4 [RR]| esasenen 
SENSOR 5 


MODIFY SENSOR ID AND PRESSCENTER) 


Ca] Ce Ip ] [ŒE] [F] 
10. Register VIN number of the vehicle.(17 digits) 


SPECIFIC DATA WRITING 


Bi. VEHICLE NAME 
62. WHEEL SENSOR ID 


53. VIN 


G4. MODE CONFIGURATION 


WRITE DATA : CENTER} 


WRITE VALUE AND PRESSI ENTER) 


READ : 
WRITE: aeeeee966000008 
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11. Change receiver state from Virgin to Normal. 


SPECIFIC DATA WRITING 


. VEHICLE MANE 

. WHEEL SENSOR ID 

. VIN 

. NODE CONFIGURATION 


MODE CONFIGUATION 


CHANGE : CUP 1/T DOWN 1 
WRITING : [ENTER] 


CURRENT MODE 
UIRGIN 


CHANGE MODE 


B1. NORMAL 


12. Disconnect diagnostic link. 
13. Turn ignition off for approximately 10 seconds then turn it back on and check that Normal State is now 
indicated. 


Suspension System > Tire Pressure Monitoring System > Description and Operation 


DESCRIPTION 
WARNING LAMPS 


The pressure wamirg lamp Wheel location lamp 


| 
TPMS mallunction warning lame 
y 


TREAD Lamp 
- Tire Under Inflation / Leak Warning. 


(1) 


1. Turn on condition 
A. When tire pressure is below allowed threshold 
B. When rapid leak is detected by the sensor. 
C. Indicates that tire needs to be re-inflated to placard pressure / repaired. 
2. Turn off condition 
A. Under-inflation ; When tire pressure is above (warning threshold + hysteresis). 
B. Rapid Leak ; When tire pressure is above (leak warning threshold). 
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Wheel Location 


1. Turn on condition 

A. At the same time as TREAD Lamp. 

B. Indicates wheel location where under inflation / leak has occurred. 
2. Turn off condition 

A. At the same time as TREAD Lamp. 


If wheel locations change in between Ignition cycles, then the system assumes the previous Auto-Located 
position. Once Auto-Location completes on the current Ignition cycle, the correct lamp will be lit. 


DTC Warning 


TPMS 


1. Turn on condition 
A. When the system detects a fault that is external to the receiver / initator / sensor. 
B. When the system detects a receiver fault. 
C. When the system detects an initiator fault. 
D. When the system detects a sensor fault. 
2. Turn off condition 
A. If the fault is considered as 'critical’, then the lamp is held on throughout the current Ignition cycle (even if the 
DTC has been demoted). This is because it is important to bring the problem to the drivers attention. On the 
following Ignition cycle, the demotion conditions will be re-checked. If the demotion conditions occur, the 
lamp will be turned off. It will be held on until DTC demotion checking is completed. 
B. 'Non critical’ faults are those that can occur temporarily e.g. vehicle battery under voltage. The lamp is 
therefore turned off when the DTC demotion condition occurs. 
SYSTEM FAULT 
1. General Function 
A. The system monitors a number of inputs across time in order to determine that a fault exists. 
B. Faults are prioritized according to which has the most likely cause. 
C. Maximum fault store is equal to 15. 
D. Certain faults are not covered through DTC. The main ones are: 
1) Speed input. This is important since it is required for Auto-Learn & DTC. Requires diagnostic check of 
speed while driving vehicle to diagnose. 
2) Sensor thermal shutdown (over 257°F/125°C). 
3) Receiver Micro-controller lock up ; requires observation of lamps at Ignition ON to diagnose. 
4) Ignition Line stuck ; requires observation of lamps at Ignition ON to diagnose. 


Suspension System > Tire Pressure Monitoring System > Components and Components Location 


components 
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Tire pressure warming lamp Wheel location lamp 


ny 


cS RAE FF 
= a : - 
TPMS malfunction warning lamp 
LFI 
: a Sensor(RL) 
/ 
$ 
% TPMS Receiver 
Pa LFI 
S a i 
4 LS 
/ F ` TPMS Sensor(FL) 


f ~ 
/ e d 


TPMS Sensor(RR) 


P 


un «Of 
/ 


TPMS Sensor(FR) 


Suspension System > Tire Pressure Monitoring System > Troubleshooting 


TROUBLESHOOTING 
- the lamp check should occur and then all lamps / LED's should turn off. 
- If the lamp test does not occur: 


Page 48 of 140 
e Check connectors and fuse/harnessing - open / short circuits. 
e Check DTC's. 
e If diagnostics cannot be entered, replace the receiver with a known good one (follow configuration & learning 
procedure). 
TREAD warnings 
- Information to ascertain (TREAD Lamp): 
e Was puncture repair fluid used (it should not be)? 
- This can cause the sensor pressure port to block and incorrect warning to occur. 
e What temperature were tires last inflated at? 
At what temperature did warnings occur? 
- Pressure change is approx. 1.5psi / 10°C increase. 
e Have the tires been checked / inflated since the lamp first came on? 
- If the TREAD Lamp is on: 
e Check for short circuits. 
e Enter Diagnostics and read TREAD Warnings Local Identifier Data. 
e Check to see if warning type is under inflation or leak. 
e If the warning is for under inflation, then: 
a. Re-inflate the wheel with the matching sensor ID to it's desired Placard pressure. 
b. Check to make sure that the TREAD lamp turns off (this may take up to 1.5 minutes if the tire is not rapidly 
re-inflated). 
e If the warning is for a leak, then: 
a. Fix any puncture and re-inflate the tire to the desired Placard pressure. 
b. Wait up to 3 minutes and make sure that the TREAD lamp turns off and the lamp does not turn on again. 
c. If lamp comes on again: 
d. Re-check pressure for signs of a puncture and Re-Check TREAD Warnings Local Identifier Data. 
- If the Placard pressure is OK and the TREAD lamp still does not turn off: 
e Turn wheel a quarter turn and again wait 1.5 minutes (the sensor may be in an RF null). 
e If the lamp still does not turn off: 
check for loose receiver wiring and replace the receiver with a known good one if necessary (follow 
configuration & learning procedure). 
- If the problem still exists, replace sensor. 
- Ensure that all tires are inflated to their correct Placard pressures. 
- Clear TREAD warnings. 
- Test drive the vehicle and ensure that the TREAD lamp does not come back on. 
DTC's 
- Information to ascertain (DTC Lamp): 
e At what temperature did the DTC occur? Under certain conditions (approx.-40°C/F), a RF channel missing / 
hardware failure DTC may occur. This is due to the battery behavior. 


- DTC's should be retrieved by using Hi-Scan diagnostic tool. 
- The fault should then be diagnosed and rectified. 
- DTC's should then be cleared. 


DTC Warning Type Trouble Description Diagnostic Lamp 


Sensor 1 battery Low 
Sensor 2 battery Low 
Sensor 3 battery Low. 
Battery Level s 
Sensor 4 battery Low. Permanent during 
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detection 


C1126 Vehicle/ TPMS receiver Low. 


C1127 Vehicle/ TPMS receiver High. 


C1300 rr RE Em LF/RF Interference failure 

interference 

RF internal f 
C1306 |> mema Internal vehicle RF source e.g. scanner. 

interference 
C1312 Sensor 1/ Front Left RF failure. 
C1313 | {ndividual RF channel | Sensor 2/ Front Right RF failure. 

: Permanent 
C1314 _ | failure Sensor 3/ Rear Left RF failure. 
Sensor 4/ Rear Right RF failure. 


Sensor 1/ Front Left Sensor over 230°F(110°C). 

C1323 | Sensor over Sensor 2/ Front Right Sensor over 230°F(110°C). 
Permanent 

C1324 | Temperature Sensor 3/ Rear Left Sensor over 230°F(110°C). 

C1325 Sensor 4/ Rear Right Sensor over 230°F(110°C). 


C1332 Sensor 1/ Front Left RF Fault. 
C1333 Sensor 2/ Front Right RF Fault. 
Permanent 


C1343 _| failure 
C1344 


C1660 | System Hardware TPMS receiver RF circuit. 
C1661 | EEPROM Failure TPMS receiver EEPROM Failure. 


Cige System Hardware Initiator/ LF Circuit/ RF Circuit Failure not affecting Pee 
RSSI level 
C1665 = -| Initiator supply short circuit to GRD. 
Initiator short circuit T ae Permanent 
C1666 Initiator supply short circuit to 12V. 
Micro controller ; ; ; 
C1668 ee Repeated Watchdog Reset/ internal failure detection. Permanent 


C2510 TREAD Lamp short circuit to 12V. 
C2511 Diagnostic Lamp short circuit to 12V. 
Permanent 


Permanent 


C2512 |Lamp/ LED short Front Left LED short circuit to 12V. 
C2513 | Circuit Front Right LED short circuit to 12V. 
C2514 Rear Left LED short circuit to 12V. 


C2515 Rear Right LED short circuit to 12V. 
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| Suspension System > Troubleshooting > C1121 


Component Location 
[mS 
S 
“Ne 
General Description 
BATTERY 
Peau ! | LAS SA The transmitter consists of 4 blocks : 
Temperature RF Valve - Rim | 1) battery 
Sensor / Cecillator Mount 2) micro-core measurement integrated circuit (IC) 
Coniroi IC vance 3 low frequency (LF) receiver circuit 
ana L i | oy ee © radio frequency (RF) transmitter circuit 
|| LF Receiver 


This transmitter is a transmitter device with tire valve, which is mounted in the valve hole of the wheel rim and 
transmits the pressure and temperature inside the tire, the battery voltage of the transmitter, and the tire identification 
code (ID) at normal and abnormal condition with the radio wave (RF) that conforms to the used area. Also this 
device has a countermeasure function such as the random delay of transmission time so that the RF signal from each 
tire will not interfere due to transmission. Wheel sensors shall support usage on steel or aluminum rims. 

Sensor transmissions continue when sensor status is 'Normal Fixed State'. Sensor transmissions stop when sensor 
status is 'Storage State’ or the sensor battery runs out. The transmitter should transmit data at vehicle speeds 
between 0 mph (0 kph) and 186 mph (300 kph). Operating Temperature Range is -40 to 248 °F(40 to 120 °C). 
Transmitter shall enter thermal shutdown once the measured temperature is greater than or equal to 257 °F(125 °C). 
The accuracy of the sensor is 23 to 44.6 °F(-5 to 7 °C)at this temperature. The sensor shall exit thermal shutdown 
once the temperature is less than or equal to 212 °F(100 °C). The transmitter shall have the capability to measure 
the internal battery voltage as an indicator of the end of life of the sensor. Since the unit is sealed, this parameter 
cannot be verified with a production unit.. 


DTC Description 
This DTC indicates that the sensor battery voltage level is Low. The most likely cause is battery passing it's 


expected life / excessively Low temperatures / sensor failure. 


DTC Detecting Condition 
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DTC strategy! ° Sensor battery check 


Enable e Latest Lowest sensor Temp. > -4 °F(-20 °C) e Sensor temperature 
conditions | e Distance travelled during 12 min. > 4 km low 


Threshold | 5 T e Sensor battery low 
glie ensor voltage <2. * Faulty TPMS 
Di . sensor 
e 12 ~13 minutes 
time 


Monitor Scantool Data 


1. Park the vehicle on a level surface. 
2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


| Connect the DLG tor TPMS exciter’ | 


3. Select "TPMS DIAGNOSIS" mode. 
4. Select the "FULL" mod of "CURRENT DATA" function. 
5. Monitor the parameter of SENSOR 1 on the 'TPMS exciter' or scantool after 13 minutes. 


Specification : 'Sensor Temp.' is more than -68 °F( -20 °C)and 'Sensor battery value' is 'Normal'. 


1.2 CURRENT DATA 
MPH i psi 
RF RSSI B {PE SE" S3 TEMP. 1 F 
BATT. UOLT FEMGMUMEEESS TRANS. PELIN 
Si PRESS. XM TS@EESS BAT. LULA Ota 
S4 PRESS. EZE] 
S1 TRANS. DELIA S4 TEMP. [ead 
SSE:GYEBAUINORMAL | SYED nEeD 
$2 PRESS. psi ZETA LULJOcaae 
S2 TEMP. 1- ‘82 


S2_ TRANS. MEDIS 


T ae AU PNORMAL 
Sensor current data (normal) | 


6. Is parameter within specifications? 
YES 


Fault is intermittent. It has been repaired and TPMS receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


EA O ë = = 


Go to "Component Inspection" procedure. 
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Component Inspection 

1. Turn ON 'TPMS exciter". 

2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
3. Execute "SET SENSOR STATUS" of each wheel. 


Specification : 'Sensor battery value’ is 'OK' and 'Sensor Temp." is more than -68 °F( -20 °C). 


| SET SENSOR STATUS | 
ID : A85739EƏ T 
PRESURE : 47.8 psi A | { 
TEMPERATURE : 66 “FP | 
BATTERY LEVEL ox ‘ A j; N 
SENSOR OPTION : HIGH í ANY 7 


SENSOR STATUS : NORMAL DELAY 


C | 
TRANSMISSION : LF INITIATE TH q \ 
TIRE TYPE : 65 psi | \ 
a v= 
Fig if Sensor status (normal) | | Executing "SET SENSOR STATUS" 


4. Is any sensor data outside specification? 


The sensor which displays data above the specification is SENSOR 1. 

Check wheel / tire where abnormal sensor data was detected. Check for tire / wheel damage and overheated 
brake condition. 

Repair or replace if necessary and go to "Verification of Vehicle Repair" procedure. 

If it is OK, go to "Check wheel / tire" as follows. 
NO M 

Check for sensor if unable to retrieve data with 'TPMS exciter". 

Replace TPMS sensor if necessary and register sensor ID with 'TPMS exciter". 

Go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 


YES -= = ë O 


Go to the applicable troubleshooting procedure. 


EA = = |] 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1122 


Component Location 
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General Description 
BATTERY i 
Pressure / BAAAAAAAAA, The transmitter consists of 4 blocks : 
Tem perature RF Valve - Rim | 1) battery 
Seneor/ Telit Mount | 2! micro-core measurement integrated circuit (IC) 
Cortroi IC = — J 3) low frequency (LF) receiver circuit 
_ 7 & radio frequency (RF) transmitter circuit 
|| LF Receiver 


This transmitter is a transmitter device with tire valve, which is mounted in the valve hole of the wheel rim and 
transmits the pressure and temperature inside the tire, the battery voltage of the transmitter, and the tire identification 
code (ID) at normal and abnormal condition with the radio wave (RF) that conforms to the used area. Also this 
device has a countermeasure function such as the random delay of transmission time so that the RF signal from each 
tire will not interfere due to transmission. Wheel sensors shall support usage on steel or aluminum rims. 

Sensor transmissions continue when sensor status is 'Normal Fixed State'. Sensor transmissions stop when sensor 
status is 'Storage State’ or the sensor battery runs out. The transmitter should transmit data at vehicle speeds 
between 0 mph (0 kph) and 186 mph (300 kph). Operating Temperature Range is -40 to 248 °F(40 to 120 °C). 
Transmitter shall enter thermal shutdown once the measured temperature is greater than or equal to 257 °F(125 °C). 
The accuracy of the sensor is 23 to 44.6 °F(-5 to 7 °C)at this temperature. The sensor shall exit thermal shutdown 
once the temperature is less than or equal to 212 °F(100 °C). The transmitter shall have the capability to measure 
the internal battery voltage as an indicator of the end of life of the sensor. Since the unit is sealed, this parameter 
cannot be verified with a production unit.. 


DTC Description 


This DTC indicates that the sensor battery voltage level is Low. The most likely cause is battery passing it's 
expected life / excessively Low temperatures / sensor failure. 


DTC Detecting Condition 
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DTC strategy! ° Sensor battery check 


Enable e Latest Lowest sensor Temp. > -4 °F(-20 °C) e Sensor temperature 
conditions | e Distance travelled during 12 min. > 4 km low 


Threshold | 5 T e Sensor battery low 
glie ensor voltage <2. * Faulty TPMS 
Di . sensor 
e 12 ~13 minutes 
time 


Monitor Scantool Data 


1. Park the vehicle on a level surface. 
2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


| Connect the DLG tor TPMS exciter’ | 


3. Select "TPMS DIAGNOSIS" mode. 
4. Select the "FULL" mod of "CURRENT DATA" function. 
5. Monitor the parameter of SENSOR 1 on the 'TPMS exciter' or scantool after 13 minutes. 


Specification : 'Sensor Temp.' is more than -68 °F( -20 °C)and 'Sensor battery value' is 'Normal'. 


1.2 CURRENT DATA 
MPH i psi 
RF RSSI B {PE SE" S3 TEMP. 1 F 
BATT. UOLT FEMGMUMEEESS TRANS. PELIN 
Si PRESS. XM TS@EESS BAT. LULA Ota 
S4 PRESS. EZE] 
S1 TRANS. DELIA S4 TEMP. [ead 
SSE:GYEBAUINORMAL | SYED nEeD 
$2 PRESS. psi ZETA LULJOcaae 
S2 TEMP. 1- ‘82 


S2_ TRANS. MEDIS 


T ae AU PNORMAL 
Sensor current data (normal) | 


6. Is parameter within specifications? 
YES 


Fault is intermittent. It has been repaired and TPMS receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


EA O ë = = 


Go to "Component Inspection" procedure. 
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Component Inspection 

1. Turn ON 'TPMS exciter". 

2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
3. Execute "SET SENSOR STATUS" of each wheel. 


Specification : 'Sensor battery value’ is 'OK' and 'Sensor Temp." is more than -68 °F( -20 °C). 


| SET SENSOR STATUS | 
ID : A85739EƏ T 
PRESURE : 47.8 psi A | { 
TEMPERATURE : 66 “FP | 
BATTERY LEVEL ox ‘ A j; N 
SENSOR OPTION : HIGH í ANY 7 


SENSOR STATUS : NORMAL DELAY 


C | 
TRANSMISSION : LF INITIATE TH q \ 
TIRE TYPE : 65 psi | \ 
a v= 
Fig if Sensor status (normal) | | Executing "SET SENSOR STATUS" 


4. Is any sensor data outside specification? 


The sensor which displays data above the specification is SENSOR 1. 

Check wheel / tire where abnormal sensor data was detected. Check for tire / wheel damage and overheated 
brake condition. 

Repair or replace if necessary and go to "Verification of Vehicle Repair" procedure. 

If it is OK, go to "Check wheel / tire" as follows. 
NO M 

Check for sensor if unable to retrieve data with 'TPMS exciter". 

Replace TPMS sensor if necessary and register sensor ID with 'TPMS exciter". 

Go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 


YES -= = ë O 


Go to the applicable troubleshooting procedure. 


EA = = e] 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1123 


Component Location 
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General Description 
BATTERY i 
Pressure / BAAAAAAAAA, The transmitter consists of 4 blocks : 
Tem perature RF Valve - Rim | 1) battery 
Seneor/ Telit Mount | 2! micro-core measurement integrated circuit (IC) 
Cortroi IC = — J 3) low frequency (LF) receiver circuit 
_ 7 & radio frequency (RF) transmitter circuit 
|| LF Receiver 


This transmitter is a transmitter device with tire valve, which is mounted in the valve hole of the wheel rim and 
transmits the pressure and temperature inside the tire, the battery voltage of the transmitter, and the tire identification 
code (ID) at normal and abnormal condition with the radio wave (RF) that conforms to the used area. Also this 
device has a countermeasure function such as the random delay of transmission time so that the RF signal from each 
tire will not interfere due to transmission. Wheel sensors shall support usage on steel or aluminum rims. 

Sensor transmissions continue when sensor status is 'Normal Fixed State'. Sensor transmissions stop when sensor 
status is 'Storage State’ or the sensor battery runs out. The transmitter should transmit data at vehicle speeds 
between 0 mph (0 kph) and 186 mph (300 kph). Operating Temperature Range is -40 to 248 °F(40 to 120 °C). 
Transmitter shall enter thermal shutdown once the measured temperature is greater than or equal to 257 °F(125 °C). 
The accuracy of the sensor is 23 to 44.6 °F(-5 to 7 °C)at this temperature. The sensor shall exit thermal shutdown 
once the temperature is less than or equal to 212 °F(100 °C). The transmitter shall have the capability to measure 
the internal battery voltage as an indicator of the end of life of the sensor. Since the unit is sealed, this parameter 
cannot be verified with a production unit.. 


DTC Description 


This DTC indicates that the sensor battery voltage level is Low. The most likely cause is battery passing it's 
expected life / excessively Low temperatures / sensor failure. 


DTC Detecting Condition 
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DTC strategy! ° Sensor battery check 


Enable e Latest Lowest sensor Temp. > -4 °F(-20 °C) e Sensor temperature 
conditions | e Distance travelled during 12 min. > 4 km low 


Threshold | 5 T e Sensor battery low 
glie ensor voltage <2. * Faulty TPMS 
Di . sensor 
e 12 ~13 minutes 
time 


Monitor Scantool Data 


1. Park the vehicle on a level surface. 
2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


| Connect the DLG tor TPMS exciter’ | 


3. Select "TPMS DIAGNOSIS" mode. 
4. Select the "FULL" mod of "CURRENT DATA" function. 
5. Monitor the parameter of SENSOR 1 on the 'TPMS exciter' or scantool after 13 minutes. 


Specification : 'Sensor Temp.' is more than -68 °F( -20 °C)and 'Sensor battery value' is 'Normal'. 


1.2 CURRENT DATA 
MPH i psi 
RF RSSI B {PE SE" S3 TEMP. 1 F 
BATT. UOLT FEMGMUMEEESS TRANS. PELIN 
Si PRESS. XM TS@EESS BAT. LULA Ota 
S4 PRESS. EZE] 
S1 TRANS. DELIA S4 TEMP. [ead 
SSE:GYEBAUINORMAL | SYED nEeD 
$2 PRESS. psi ZETA LULJOcaae 
S2 TEMP. 1- ‘82 


S2_ TRANS. MEDIS 


T ae AU PNORMAL 
Sensor current data (normal) | 


6. Is parameter within specifications? 
YES 


Fault is intermittent. It has been repaired and TPMS receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


EA O ë = = 


Go to "Component Inspection" procedure. 


Page 58 of 140 


Component Inspection 

1. Turn ON 'TPMS exciter". 

2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
3. Execute "SET SENSOR STATUS" of each wheel. 


Specification : 'Sensor battery value’ is 'OK' and 'Sensor Temp." is more than -68 °F( -20 °C). 


| SET SENSOR STATUS | 
ID : A85739EƏ T 
PRESURE : 47.8 psi A | { 
TEMPERATURE : 66 “FP | 
BATTERY LEVEL ox ‘ A j; N 
SENSOR OPTION : HIGH í ANY 7 


SENSOR STATUS : NORMAL DELAY 


C | 
TRANSMISSION : LF INITIATE TH q \ 
TIRE TYPE : 65 psi | \ 
a v= 
Fig if Sensor status (normal) | | Executing "SET SENSOR STATUS" 


4. Is any sensor data outside specification? 


The sensor which displays data above the specification is SENSOR 1. 

Check wheel / tire where abnormal sensor data was detected. Check for tire / wheel damage and overheated 
brake condition. 

Repair or replace if necessary and go to "Verification of Vehicle Repair" procedure. 

If it is OK, go to "Check wheel / tire" as follows. 
NO M 

Check for sensor if unable to retrieve data with 'TPMS exciter". 

Replace TPMS sensor if necessary and register sensor ID with 'TPMS exciter". 

Go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 


YES -= = ë O 


Go to the applicable troubleshooting procedure. 


EA = = |] 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1124 


Component Location 
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General Description 
BATTERY i 
Pressure / BAAAAAAAAA, The transmitter consists of 4 blocks : 
Tem perature RF Valve - Rim | 1) battery 
Seneor/ Telit Mount | 2! micro-core measurement integrated circuit (IC) 
Cortroi IC = — J 3) low frequency (LF) receiver circuit 
_ 7 & radio frequency (RF) transmitter circuit 
|| LF Receiver 


This transmitter is a transmitter device with tire valve, which is mounted in the valve hole of the wheel rim and 
transmits the pressure and temperature inside the tire, the battery voltage of the transmitter, and the tire identification 
code (ID) at normal and abnormal condition with the radio wave (RF) that conforms to the used area. Also this 
device has a countermeasure function such as the random delay of transmission time so that the RF signal from each 
tire will not interfere due to transmission. Wheel sensors shall support usage on steel or aluminum rims. 

Sensor transmissions continue when sensor status is 'Normal Fixed State'. Sensor transmissions stop when sensor 
status is 'Storage State’ or the sensor battery runs out. The transmitter should transmit data at vehicle speeds 
between 0 mph (0 kph) and 186 mph (300 kph). Operating Temperature Range is -40 to 248 °F(40 to 120 °C). 
Transmitter shall enter thermal shutdown once the measured temperature is greater than or equal to 257 °F(125 °C). 
The accuracy of the sensor is 23 to 44.6 °F(-5 to 7 °C)at this temperature. The sensor shall exit thermal shutdown 
once the temperature is less than or equal to 212 °F(100 °C). The transmitter shall have the capability to measure 
the internal battery voltage as an indicator of the end of life of the sensor. Since the unit is sealed, this parameter 
cannot be verified with a production unit.. 


DTC Description 


This DTC indicates that the sensor battery voltage level is Low. The most likely cause is battery passing it's 
expected life / excessively Low temperatures / sensor failure. 


DTC Detecting Condition 
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DTC strategy! ° Sensor battery check 


Enable e Latest Lowest sensor Temp. > -4 °F(-20 °C) e Sensor temperature 
conditions | e Distance travelled during 12 min. > 4 km low 


Threshold | 5 T e Sensor battery low 
glie ensor voltage <2. * Faulty TPMS 
Di . sensor 
e 12 ~13 minutes 
time 


Monitor Scantool Data 


1. Park the vehicle on a level surface. 
2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


| Connect the DLG tor TPMS exciter’ | 


3. Select "TPMS DIAGNOSIS" mode. 
4. Select the "FULL" mod of "CURRENT DATA" function. 
5. Monitor the parameter of SENSOR 1 on the 'TPMS exciter' or scantool after 13 minutes. 


Specification : 'Sensor Temp.' is more than -68 °F( -20 °C)and 'Sensor battery value' is 'Normal'. 


1.2 CURRENT DATA 
MPH i psi 
RF RSSI B {PE SE" S3 TEMP. 1 F 
BATT. UOLT FEMGMUMEEESS TRANS. PELIN 
Si PRESS. XM TS@EESS BAT. LULA Ota 
S4 PRESS. EZE] 
S1 TRANS. DELIA S4 TEMP. [ead 
SSE:GYEBAUINORMAL | SYED nEeD 
$2 PRESS. psi ZETA LULJOcaae 
S2 TEMP. 1- ‘82 


S2_ TRANS. MEDIS 


T ae AU PNORMAL 
Sensor current data (normal) | 


6. Is parameter within specifications? 
YES 


Fault is intermittent. It has been repaired and TPMS receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


EA O ë = = 


Go to "Component Inspection" procedure. 
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Component Inspection 

1. Turn ON 'TPMS exciter". 

2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
3. Execute "SET SENSOR STATUS" of each wheel. 


Specification : 'Sensor battery value’ is 'OK' and 'Sensor Temp." is more than -68 °F( -20 °C). 


| SET SENSOR STATUS | 
ID : A85739EƏ T 
PRESURE : 47.8 psi A | { 
TEMPERATURE : 66 “FP | 
BATTERY LEVEL ox ‘ A j; N 
SENSOR OPTION : HIGH í ANY 7 


SENSOR STATUS : NORMAL DELAY 


C | 
TRANSMISSION : LF INITIATE TH q \ 
TIRE TYPE : 65 psi | \ 
a v= 
Fig if Sensor status (normal) | | Executing "SET SENSOR STATUS" 


4. Is any sensor data outside specification? 


The sensor which displays data above the specification is SENSOR 1. 

Check wheel / tire where abnormal sensor data was detected. Check for tire / wheel damage and overheated 
brake condition. 

Repair or replace if necessary and go to "Verification of Vehicle Repair" procedure. 

If it is OK, go to "Check wheel / tire" as follows. 
NO M 

Check for sensor if unable to retrieve data with 'TPMS exciter". 

Replace TPMS sensor if necessary and register sensor ID with 'TPMS exciter". 

Go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 


eS ee 


Go to the applicable troubleshooting procedure. 


| NO = = e] 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1126 


Component Location 
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General Description 
TPM Receiver is integrated with the TPM module installed at the bottom of the steering column. The operating 
battery of TPM module is supplied from the vehicle battery. Data such as Tire pressure, Tire Temperature, TPM 


sensor battery status and TPM sensor valve ID from TPM sensors are transmitted to TPM receiver in the form of 
RF signal. TPM module accomplishes Tire Monitoring and Warning Logic with received data. 


DTC Description 


This indicates that the receiver battery level is Low. The most likely cause is battery / harness / receiver input / A-D 
failure. 


DTC Detecting Condition 


DTC 
siraieey Battery level check Faulty 
Enable | level | charging 
pete e Battery voltage level low system 


a e Vehicle 
5 o's Battery voltage < 10V battery low 
lite! ° Faulty TPMS 
Diagnosis Receiver 
time 


Monitor Scantool Data 


1. Start engine and turn headight and rear defroster. 
2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


Sonnac: the DLC for TPMS exciter | 
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3. Select "TPMS DIAGNOSIS" mode. 

4. Select the "FULL" mode of "CURRENT DATA" function. 

5. Maintaining ENG. RPM at 2,500RPM(idle) over 2 minutes. 

6. Monitor the parameter of BATT. VOLT on the 'TPMS exciter' or scantool 


Specification : "BATT. VOLT' is more than 10 V 


1.2 CURRENT DATA 
B MPH 1 psi 


| 1.2 CURRENT DATA 
| MPH 31 psi 


Tae... » Se: °F S.‘ » SER F 
BATT .VOLT ENE E TRANS. IELA BATT . VOLT 33 TRANS. jeu 
S1 PRESS. EEMBEEIEEESS BAT. LULAS LGIA BENS: rsi EEEN an 


SEDIA: °F ZEISS psi BEGIM: °: ZES prsi 
S1 TRANS. PELAN S4 TEMP. gé Bihi [s1 TRANS. inep VEDIA.: `r 
S1 BAT. Re PNORMAL S4 TRANS. LELA] [S1 BAT. LUL ULAM TRANS. LELLA 


S2 PRESS. rsi QESTIO RNAL N rci QES oRMAL 
S2 TEMP. [o GS 3 n °F 
S2 TRANS. PELAN {s2 TRANS. Huby 


SZ BAT. ANORMAL | SYA LAU PNORMAL 


Sensor current data (normal) | Fig 2| BATT. VOLT low 


7. Is parameter normal? 
YES 
Fault is intermittent. It has been repaired and TPM receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


| NO = = 


Go to "Inspection/Repair" procedure. 


Terminal and Connector Inspection 

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check all connectors (and connections) for looseness, bending, corrosion, contamination, 
deterioration, and/or damage. 

3. Has a problem been found? 


YES 
Repair if necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = 


Go to "Charging System Inspection" procedure. 


Charging System Inspection 
1. Engine "ON". 
2. headight and rear defroster "ON". 
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3. Measure voltage between terminal (+) and (-) of battery maintaining ENG. RPM at 2,500 RPM(idle) over 2 
minutes. 


Specification : more than 10 V 


4. Is the measured voltage within specifications? 
Substitute with a known-good TPM receiver and check for proper operation. 
If the problem is corrected, replace TPM receiver and then go to "Verification of Vehicle Repair" procedure. 
Check for fault in charging system and check for tension of generator drive belt, ENG.idle rpm or open/short 


in harness from battery to generator. 
Repair if necessary and then go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 


eS äå O = y O 


Go to the applicable troubleshooting procedure. 


EA = č = = |] 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1127 


Component Location 
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General Description 


TPM Receiver is integrated with the TPM module installed at the bottom of the steering column. The operating 
battery of TPM module is supplied from the vehicle battery. Data such as Tire pressure, Tire Temperature, TPM 
sensor battery status and TPM sensor valve ID from TPM sensors are transmitted to TPM receiver in the form of 
RF signal. TPM module accomplishes Tire Monitoring and Warning Logic with received data. 


DTC Description 


This indicates that the receiver battery level is High. The most likely cause is receiver input / A-D failure. 


DTC Detecting Condition 


Detecting Condition 


DTC 
e Battery level check 
strategy ete ae e Faulty 
hargin: 
Enable : caargmng 
conditions Battery voltage level high system 


ERT e Vehicle 
i Or | e Battery voltage > 17.5 V battery high 
Yane * Faulty TPMS 
Diagnosis Receiver 
time 


Monitor Scantool Data 


1. Start engine and turn headight and heatwire on. 
2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


| Connec: the DLC for TPMS exciter | 


3. Select "TPMS DIAGNOSIS" mode. 
4. Select the "FULL" mode of "CURRENT DATA" function. 
5. Maintaining ENG. RPM at 2,500RPM(idle) over 2 minutes. 
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6. Monitor the parameter of BATT. VOLT on the 'TPMS exciter' or scantool. 


Specification : "BATT. VOLT ' is less than 16.5 V 


1.2 CURRENT DATA 1.2 CURRENT DATA | 


B MPH 31 psi | MPH 31 psi 
RF RSSI B LOC SUEN: TEMP. (2mm RF RSSI B I BELES TENP. (am 
BATT. VOLT ENE EES TRANS. peta BATT. UOLT IEN M Eo TRANS. LELIA) 
Si PRESS. CEMS BAT. LULDou AA Si PRESS. ECM TTESS BAT. LULI on 


SENnNA:: F QEN- ri g CN: = Qn ri 
S1 TRANS. LELI S4 TEMP. pe Sihi {S1 TRANS. LELIA S4 TEMP. (o Ekg 


S1 Bal. LULAWu ae S4 TRANS. JELL [S1 BAT. LULG una S4 TRANS. JENIN] 
S2 PRESS. EU RMNBEEEEES4 BAT. LULDocrae iS2 PRESS. EGRESS MEES4 Bat. LULDOU OR 
SZ TEMP. yé Shi {s2 TENP. (eed 

SZ TRANS. (eu S2 TRANS. [so 


Sea A INORMAL SAT norna 


Sensor current data (normal) | | Fig 2 | BATT. VOLT high 


7. Is parameter normal? 
YES 
Fault is intermittent. It has been repaired and TPM receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


| NO = = 


Go to "Inspection/Repair" procedure. 


Terminal and Connector Inspection 

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check all connectors (and connections) for looseness, bending, corrosion, contamination, 
deterioration, and/or damage. 

3. Has a problem been found? 


YES 
Repair if necessary and then go to "Verification of Vehicle Repair" procedure. 


| NO = = |] 


Go to "Charging System Inspection" procedure. 


Charging System Inspection 
1. Engine "ON". 
2. headight and rear defroster "ON". 
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3. Measure voltage between terminal (+) and (-) of battery maintaining ENG. RPM at 2,500 RPM(idle) over 2 
minutes. 


Specification : less than 16.5 V 


4. Is the measured voltage within specifications? 
eS å ë yi 


Substitute with a known-good TPM receiver and check for proper operation. 
If the problem is corrected, replace TPM receiver and then go to "Verification of Vehicle Repair" procedure. 
Check for fault in charging system and thoroughly check all connectors (and connections) for looseness, 
bending, corrosion, contamination, deterioration, and/or damage. 
Repair or replace if necessary and then go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 


EA äå O = y O 


Go to the applicable troubleshooting procedure. 


EA = č = = |] 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1300 


Component Location 
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General Description 


TPM Receiver is integrated with the TPM module installed at the bottom of the steering column. The operating 
battery of TPM module is supplied from the vehicle battery. Data such as Tire pressure, Tire Temperature, TPM 
sensor battery status and TPM sensor valve ID from TPM sensors are transmitted to TPM receiver in the form of 
RF signal. TPM module accomplishes Tire Monitoring and Warning Logic with received data. 


DTC Description 


This DTC indicates that system is not functioning due to High interference levels from external sources. 


DTC Detecting Condition 


DTC strategy | * LF/RF check e LF/RF Interference 


Enabl from external 
e System not functioning due to High RF interference levels sources(unless C1306 
conditions f ae 
also exists as historic. If 


e No valid RF data for 8 min from any sensor this is the case then 
Threshold value f ; : : interf A 
e Distance travelled during 8 minutes < 1.68 mile(2.7 km) Ree SOUTE IS 


likely to be internal to 


Monitor Scantool Data 


1. Park the vehicle on a level surface. 
2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


Sonnac: the DLC for TPMS exciter | 


3. Select "TPMS DIAGNOSIS" mode. 
4. Select the "FULL" mode of "CURRENT DATA" function. 
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5. Monitor the parameter of RF RSSI background on the 'TPMS exciter' or scantool after 9 minutes. 


Specification : "RSSI background" is less than 1.9 V 


1.2 CURRENT DATA | 
e MPH 31 psi 


RF RSSI B IE E: TENP. (eae 


BATT.VOLT JENEY S3 TRANS. T INED 
S1 PRESS. FEMEIE SESS BAT. LULUS 
Si TEMP. fg! °F S4 PRESS. Eg! psi 
S1 TRANS. (8G S4 TEMP. (ean 
Si BAT. LULADO: LIA S4 TRANS. pei 
S2 PRESS. COMER SESA BAT. LULLA 
SZ TEMP. (ei 

S2 TRANS. (Oty 


| SYA AS PNORMNAL 


Sensor current data (normal) | 


6. Is parameter within specifications? 
YES 

Fault is intermittent. It has been repaired and TPM receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 

No 
Substitute with a known-good TPM receiver module and check for proper operation. 
If the problem is corrected, replace TPM receiver module and then go to "Verification of Vehicle Repair" 

procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 

YES 
Go to the applicable troubleshooting procedure. 


NO O = 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1306 


Component Location 
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General Description 


TPM Receiver is integrated with the TPM module installed at the bottom of the steering column. The operating 
battery of TPM module is supplied from the vehicle battery. Data such as Tire pressure, Tire Temperature, TPM 
sensor battery status and TPM sensor valve ID from TPM sensors are transmitted to TPM receiver in the form of 
RF signal. TPM module accomplishes Tire Monitoring and Warning Logic with received data. 


DTC Description 


This DTC indicates that system is not functioning due to High interference levels, which are most likely being 
generated in the vehicle. 


DTC Detecting Condition 


DTC strategy | * LF/RF check 


e System not functioning due to High RF interference (Internal) 
conditions levels e Internal vehicle noise 


Threshold val e No valid RF data for 8 min from any sensor source 
EPS va. Distance travelled during 8 minutes > 1.68 mile(2.7 km) 


Monitor Scantool Data 
1. Park the vehicle on a level surface. 
2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


| Connect the DLC for TPMS exciter | 


3. Select "TPMS DIAGNOSIS" mode. 
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4. Select the "FULL" mode of "CURRENT DATA" function. 
5. Monitor the parameter of RF RSSI background on the 'TPMS exciter' or scantool after 9 minutes.. 


Specification : "RSSI background" is less than 1.9V 


1.2 CURRENT DATA || 


P S3 PRESS. psi 
RF RSSI B PRESUME Eo Tere. 1 
BATT.VOLT FEBUMU S3 TRANS. [Rula5 


Si PRESS. Kg] pei SSRs ORNAL 
S1 TEMP. 1 °F S4 PRESS. E] psi 


Si TRANS. j80)90 S4 TEMP. i °F 


Si BAT. LULI AMES TRANS. LEL 
S2 PRESS. EGR I EES4 BAT. LULI GIA 
EE °F 

S2 TRANS. LEIAN 


tae ay ee AU PNORMAL 


| Fig 1 Sensor current data (normal) 


6. Is parameter within specifications? 
YES 
Fault is intermittent. It has been repaired and TPM receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 
Substitute with a known-good TPM receiver module and check for proper operation. 
If the problem is corrected, replace TPM receiver module and then go to "Verification of Vehicle Repair" 
procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 

YES 
Go to the applicable troubleshooting procedure. 


| NO = = = 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1312 


Component Location 
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MS 
S N 
mA 
General Description 
BATTERY 
Pressure BAAAAAAAAA The transmitter consists of 4 blocks : 
Temperature RF Valve - Rim 1) battery 
Sensor / Cscillator Mount 2! micro-core measurement integrated circuit (IC) 
Cortroi IC = — 3) low frequency (LF) receiver circuit 
a S |) * radio frequency (RF) transmitter circuit 
= ` | 
|| LF Receiver | 


This transmitter is a transmitter device with tire valve, which is mounted in the valve hole of the wheel rim and 
transmits the pressure and temperature inside the tire, the battery voltage of the transmitter, and the tire identification 
code (ID) at normal and abnormal condition with the radio wave (RF) that conforms to the used area. Also this 
device has a countermeasure function such as the random delay of transmission time so that the RF signal from each 
tire will not interfere such as due to the simultaneous transmission. Wheel sensors shall support usage on steel or 
aluminum rims. 
Sensor transmissions continue when sensor status is 'Normal Fixed State'. Sensor transmissions stop when sensor 
status is 'Storage State' or the sensor battery runs out. The transmitter should transmit data at vehicle speeds 
between 0 mph (0 kph) and 186 mph (300 kph). Operating Temperature Range is -40 to 120 °C. Transmitter shall 
enter thermal shutdown once the measured temperature is greater than or equal to 125 °C. The accuracy of the 
sensor is + 5°C at this temperature. The sensor shall exit thermal shutdown once the temperature is less than or 
equal to 100 °C. The transmitter shall have the capability to measure the internal battery voltage as an indicator of 
the end of life of the sensor. Since the unit is sealed, this parameter cannot be verified with a production unit. 

Tire Pressure Monitoring 
When 4 sensors have been learned as road wheels, it shall not be possible to learn new road wheel sensors on the 
same Ignition cycle. In normal mode low line, tire pressure and temperature shall be transmitted every 3 minutes 20 s 
nominally independent of vehicle operation. Monitoring shall be every 20 s. If sensor detects rapid deflation, then RF 
messages will be transmitted every 4 s for 1 minute duration. Communication from wheel sensors shall be via RF at 
a frequency of 315 MHz, 5 kBaud. Tire pressure measurement tolerance shall be +7 kPa from 0 to 50 °C and 
+17.5 kPa from -40 to 120°C with a range of 100 to 450 kPa. Tire temperature measurement tolerance shall be +3 
°C from -20 to 70 °C and to +5 °C from -40 to 120 °C. 


DTC Description 
This DTC indicates that the sensor has either failed to learn OR has successfully learned and the receiver did not 


receive messages from the learned sensor for 12 minutes. 


DTC Detecting Condition 
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e Faulty TPMS sensor 

e Incorrectly configured 
TPMS sensor e.g.Low 
Line vehicle with High 
Line sensors. 


DTC strategy | * RF message from sensor1 check 


e Low Line vehicle 
e 2.48 mile < Distance travelled during 12 min. < 24.85 mile sensors in storage state. 
e Wrong receiver type 
fitted e.g. Low Line 
receiver to a High Line 
vehicle. 


Enable 
conditions 


e Failure to Learn Sensors! Correctly. e Shielding in vehicle. 
Threshold value : : 
e No RF message received from sensor] over 12 min. e Un-approved 
wheels/tires i.e. a 
vehicle set up that has 
not been approved for 
d RF perfi e. 
Diagnosis time | * 12 ~ 20 minutes. A ee 
e Incorrectly fitted sensor 


/ receiver. 


Monitor Scantool Data 
1. Connect "TPMS exciter' or scantool to Data Link Connector(DLC). 


| Connec: the DLC for TPMS exciter 
2. Select "TPMS DIAGNOSIS" mode. 
3. Select the "FULL" mode of "CURRENT DATA" function. 
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4. Monitor the parameter of SENSOR 1 on the 'TPMS exciter' or scantool after 20 minutes. 


1.2 CURRENT DATA 


S3 PRESS. KJ psi 


S3 PRESS. EJI psi SE. ia 

S3 TEMP. (g SE EF RSSI B (IE SEUES TEMP. (£ G 
J > ISS TRANS. LELLA) ATT. UOLT JES 53 TRANS. KELLU) 
S1 PRESS. il SET NoRnaL S1 PRESS. i} SEE Norna. 
S4 PRESS. prsi S4 PRESS. EFEMER 
S4 TEMP. [é Siks j S4 TEMP. (o Gks 


S4 TRANS. HELU Si -GLEAU PUNKNOUN S4 TRANS. T | MED 


S2 PRESS. psi SETIA LULZOn A S2 PRESS. psi QETA AINORMAL 
S2 TEMP. o Sii S2 TEMP. 41. °F 


SZ TRANS. T I MED 
Sra G ES AU SNORMAL 


Fig 2| Sensor current data (failure) 
L 


S2 TRANS. fEl AN 
yg RA PNORMAL | 


[Fig 1 | Sensor current data (normal) | 


5. Is parameter normal? 
YES 
Fault is intermittent. It has been repaired and TPM receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


| NO = = = | 


Go to "Component Inspection" procedure. 


Component Inspection 

1. Turn ON 'TPMS exciter". 

2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
3. Execute "SET SENSOR STATUS" of each wheel. 


[Ser senson status | : 
ID : ABS739E8 par 


PRESURE : 47.8 psi m | 
TEMPERATURE : 66 °F | 
BATTERY LEVEL : OK \ 
SENSOR OPTION : HIGH 5 ' AN o 
SENSOR STATUS : NORMAL DELAY i \ 
TRANSMISSION : LF INITIATE TH q A 

TIRE TYPE :65 psi | 


T SER 
Fig 1| Sensor status (normal) | Executing "SET SENSOR STATUS" 


4. Is data unable to be retrieved for any sensor? 
YES 

Replace affected TPM sensor and register sensor ID with 'TPMS exciter". 
Go to "Verification of Vehicle Repair" procedure. 

NO = 
Substitute with a known-good TPM receiver module and check for proper operation. 
If the problem is corrected, replace TPM receiver module and then go to "Verification of Vehicle Repair" 

procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
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1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 
3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present ? 
YES 
Go to the applicable troubleshooting procedure. 


| NO = = |] 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1313 
Component Location 
? 
_ 
i i 
4 i 
General Description 
BATTERY 
Pressure ,/ ] | NAAAAAALAA, The transmitter consists of 4 blocks : 
Temperature RF Valve - Rim | 1) battery 
Sensor / Cecillalor Mount 2) micro-core measurement integrated circurt (IC) 
Cortrof IC aed 3) low frequency (LF) receiver circuit — 
os st a _ | © radio frequency (AF) transmitter circuit 
LF Receiver 


This transmitter is a transmitter device with tire valve, which is mounted in the valve hole of the wheel rim and 
transmits the pressure and temperature inside the tire, the battery voltage of the transmitter, and the tire identification 
code (ID) at normal and abnormal condition with the radio wave (RF) that conforms to the used area. Also this 
device has a countermeasure function such as the random delay of transmission time so that the RF signal from each 
tire will not interfere such as due to the simultaneous transmission. Wheel sensors shall support usage on steel or 
aluminum rims. 
Sensor transmissions continue when sensor status is 'Normal Fixed State’. Sensor transmissions stop when sensor 
status is 'Storage State’ or the sensor battery runs out. The transmitter should transmit data at vehicle speeds 
between 0 mph (0 kph) and 186 mph (300 kph). Operating Temperature Range is -40 to 120 °C. Transmitter shall 
enter thermal shutdown once the measured temperature is greater than or equal to 125 °C. The accuracy of the 
sensor is + 5°C at this temperature. The sensor shall exit thermal shutdown once the temperature is less than or 
equal to 100 °C. The transmitter shall have the capability to measure the internal battery voltage as an indicator of 
the end of life of the sensor. Since the unit is sealed, this parameter cannot be verified with a production unit. 

Tire Pressure Monitoring 
When 4 sensors have been learned as road wheels, it shall not be possible to learn new road wheel sensors on the 
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same Ignition cycle. In normal mode low line, tire pressure and temperature shall be transmitted every 3 minutes 20 s 
nominally independent of vehicle operation. Monitoring shall be every 20 s. If sensor detects rapid deflation, then RF 
messages will be transmitted every 4 s for 1 minute duration. Communication from wheel sensors shall be via RF at 
a frequency of 315 MHz, 5 kBaud. Tire pressure measurement tolerance shall be +7 kPa from 0 to 50 °C and 
+17.5 kPa from -40 to 120°C with a range of 100 to 450 kPa. Tire temperature measurement tolerance shall be +3 
°C from -20 to 70 °C and to +5 °C from -40 to 120 °C. 


DTC Description 


This DTC indicates that the sensor has either failed to learn OR has successfully learned and the receiver did not 
receive messages from the learned sensor for 12 minutes. 


DTC Detecting Condition 


e Faulty TPMS sensor 

e Incorrectly configured 
TPMS sensor e.g.Low 
Line vehicle with High 
Line sensors. 


DTC strategy | * RF message from sensor1 check 


e Low Line vehicle 
e 2.48 mile < Distance travelled during 12 min. < 24.85 mile sensors in storage state. 
e Wrong receiver type 
fitted e.g. Low Line 
receiver to a High Line 
vehicle. 
e Failure to Learn Sensors! Correctly. e Shielding in vehicle. 


Enable 
conditions 


Threshold val i 
pr eee E No RF message received from sensorl over 12 min. * Un-approved 


wheels/tires i.e. a 
vehicle set up that has 
not been approved for 
: Se f good RF performance. 
Diagnosis time | * 12 ~ 20 minutes. 
e Incorrectly fitted sensor 
/ receiver. 


Monitor Scantool Data 
1. Connect "TPMS exciter' or scantool to Data Link Connector(DLC). 


L Connec: the DLC for TPMS exciter’ | 


2. Select "TPMS DIAGNOSIS" mode. 
3. Select the "FULL" mode of "CURRENT DATA" function. 
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4. Monitor the parameter of SENSOR 1 on the 'TPMS exciter' or scantool after 20 minutes. 


1.2 CURRENT DATA 


S3 PRESS. KJ psi 


S3 PRESS. EJI psi SE. ia 

S3 TEMP. (g SE EF RSSI B (IE SEUES TENP. (£ S 
J > ISS TRANS. LELLA) ATT. UOLT JES 53 TRANS. KELLU) 
S1 PRESS. il SET NoRnaL S1 PRESS. i} Eo RnaL 

; S4 PRESS. prsi S4 PRESS. ELM 
S4 TEMP. [é Siks j S4 TEMP. (o Ghi 3 


S4 TRANS. HELU Si -GLEAU PUNKNOUN S4 TRANS. T | MED 


S2 PRESS. psi SETIA LULZOn A S2 PRESS. psi QETA AINORMAL 
S2 TEMP. o Sii S2 TEMP. 41. °F 


SZ TRANS. T I MED 
Sra G ES AU SNORMAL 


Fig 2| Sensor current data (failure) 
L 


S2 TRANS. fEl AN 
yg RA PNORMAL | 


[Fig 1 | Sensor current data (normal) | 


5. Is parameter normal? 
YES 
Fault is intermittent. It has been repaired and TPM receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


| NO = = = | 


Go to "Component Inspection" procedure. 


Component Inspection 

1. Turn ON 'TPMS exciter". 

2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
3. Execute "SET SENSOR STATUS" of each wheel. 


[Ser senson status | : 
ID : ABS739E8 par 


PRESURE : 47.8 psi m | 
TEMPERATURE : 66 °F | 
BATTERY LEVEL : OK \ 
SENSOR OPTION : HIGH 5 ' AN o 
SENSOR STATUS : NORMAL DELAY i \ 
TRANSMISSION : LF INITIATE TH q A 

TIRE TYPE :65 psi | 


T SER 
Fig 1| Sensor status (normal) | Executing "SET SENSOR STATUS" 


4. Is data unable to be retrieved for any sensor? 
YES 

Replace affected TPM sensor and register sensor ID with 'TPMS exciter". 
Go to "Verification of Vehicle Repair" procedure. 

NO = 
Substitute with a known-good TPM receiver module and check for proper operation. 
If the problem is corrected, replace TPM receiver module and then go to "Verification of Vehicle Repair" 

procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
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1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 
3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present ? 
YES 
Go to the applicable troubleshooting procedure. 


EA = = |] 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1314 
Component Location 
? 
_ 
i i 
4 i 
General Description 
BATTERY 
Pressure ,/ ] | NAAAAAALAA, The transmitter consists of 4 blocks : 
Temperature RF Valve - Rim | 1) battery 
Sensor / Cecillalor Mount 2) micro-core measurement integrated circurt (IC) 
Cortrof IC aed 3) low frequency (LF) receiver circuit — 
os st a _ | © radio frequency (AF) transmitter circuit 
LF Receiver 


This transmitter is a transmitter device with tire valve, which is mounted in the valve hole of the wheel rim and 
transmits the pressure and temperature inside the tire, the battery voltage of the transmitter, and the tire identification 
code (ID) at normal and abnormal condition with the radio wave (RF) that conforms to the used area. Also this 
device has a countermeasure function such as the random delay of transmission time so that the RF signal from each 
tire will not interfere such as due to the simultaneous transmission. Wheel sensors shall support usage on steel or 
aluminum rims. 
Sensor transmissions continue when sensor status is 'Normal Fixed State’. Sensor transmissions stop when sensor 
status is 'Storage State’ or the sensor battery runs out. The transmitter should transmit data at vehicle speeds 
between 0 mph (0 kph) and 186 mph (300 kph). Operating Temperature Range is -40 to 120 °C. Transmitter shall 
enter thermal shutdown once the measured temperature is greater than or equal to 125 °C. The accuracy of the 
sensor is + 5°C at this temperature. The sensor shall exit thermal shutdown once the temperature is less than or 
equal to 100 °C. The transmitter shall have the capability to measure the internal battery voltage as an indicator of 
the end of life of the sensor. Since the unit is sealed, this parameter cannot be verified with a production unit. 

Tire Pressure Monitoring 
When 4 sensors have been learned as road wheels, it shall not be possible to learn new road wheel sensors on the 
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same Ignition cycle. In normal mode low line, tire pressure and temperature shall be transmitted every 3 minutes 20 s 
nominally independent of vehicle operation. Monitoring shall be every 20 s. If sensor detects rapid deflation, then RF 
messages will be transmitted every 4 s for 1 minute duration. Communication from wheel sensors shall be via RF at 
a frequency of 315 MHz, 5 kBaud. Tire pressure measurement tolerance shall be +7 kPa from 0 to 50 °C and 
+17.5 kPa from -40 to 120°C with a range of 100 to 450 kPa. Tire temperature measurement tolerance shall be +3 
°C from -20 to 70 °C and to +5 °C from -40 to 120 °C. 


DTC Description 


This DTC indicates that the sensor has either failed to learn OR has successfully learned and the receiver did not 
receive messages from the learned sensor for 12 minutes. 


DTC Detecting Condition 


e Faulty TPMS sensor 

e Incorrectly configured 
TPMS sensor e.g.Low 
Line vehicle with High 
Line sensors. 


DTC strategy | * RF message from sensor1 check 


e Low Line vehicle 
e 2.48 mile < Distance travelled during 12 min. < 24.85 mile sensors in storage state. 
e Wrong receiver type 
fitted e.g. Low Line 
receiver to a High Line 
vehicle. 
e Failure to Learn Sensors! Correctly. e Shielding in vehicle. 


Enable 
conditions 


Threshold val i 
pr eee E No RF message received from sensorl over 12 min. * Un-approved 


wheels/tires i.e. a 
vehicle set up that has 
not been approved for 
: Se f good RF performance. 
Diagnosis time | * 12 ~ 20 minutes. 
e Incorrectly fitted sensor 
/ receiver. 


Monitor Scantool Data 
1. Connect "TPMS exciter' or scantool to Data Link Connector(DLC). 


L Connec: the DLC for TPMS exciter’ | 


2. Select "TPMS DIAGNOSIS" mode. 
3. Select the "FULL" mode of "CURRENT DATA" function. 


Page 80 of 140 
4. Monitor the parameter of SENSOR 1 on the 'TPMS exciter' or scantool after 20 minutes. 


1.2 CURRENT DATA 


S3 PRESS. KJ psi 


S3 PRESS. EJI psi SE. ia 

S3 TEMP. (g SE EF RSSI B (IE SEUES TEMP. (£ G 
J > ISS TRANS. LELLA) ATT. UOLT JES 53 TRANS. KELLU) 
S1 PRESS. il SET NoRnaL S1 PRESS. i} SEE Norna. 
S4 PRESS. prsi S4 PRESS. EFEMER 
S4 TEMP. [é Siks j S4 TEMP. (o Gks 


S4 TRANS. HELU Si -GLEAU PUNKNOUN S4 TRANS. T | MED 


S2 PRESS. psi SETIA LULZOn A S2 PRESS. psi QETA AINORMAL 
S2 TEMP. o Sii S2 TEMP. 41. °F 


SZ TRANS. T I MED 
Sra G ES AU SNORMAL 


Fig 2| Sensor current data (failure) 
L 


S2 TRANS. fEl AN 
yg RA PNORMAL | 


[Fig 1 | Sensor current data (normal) | 


5. Is parameter normal? 
YES 
Fault is intermittent. It has been repaired and TPM receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


| NO = = = | 


Go to "Component Inspection" procedure. 


Component Inspection 

1. Turn ON 'TPMS exciter". 

2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
3. Execute "SET SENSOR STATUS" of each wheel. 


[Ser senson status | : 
ID : ABS739E8 par 


PRESURE : 47.8 psi m | 
TEMPERATURE : 66 °F | 
BATTERY LEVEL : OK \ 
SENSOR OPTION : HIGH 5 ' AN o 
SENSOR STATUS : NORMAL DELAY i \ 
TRANSMISSION : LF INITIATE TH q A 

TIRE TYPE :65 psi | 


T SER 
Fig 1| Sensor status (normal) | Executing "SET SENSOR STATUS" 


4. Is data unable to be retrieved for any sensor? 
YES 

Replace affected TPM sensor and register sensor ID with 'TPMS exciter". 
Go to "Verification of Vehicle Repair" procedure. 

NO = 
Substitute with a known-good TPM receiver module and check for proper operation. 
If the problem is corrected, replace TPM receiver module and then go to "Verification of Vehicle Repair" 

procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
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1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 
3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present ? 
YES 
Go to the applicable troubleshooting procedure. 


| NO = = |] 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1315 
Component Location 
? 
_ 
i i 
4 i 
General Description 
BATTERY 
Pressure ,/ ] | NAAAAAALAA, The transmitter consists of 4 blocks : 
Temperature RF Valve - Rim | 1) battery 
Sensor / Cecillalor Mount 2) micro-core measurement integrated circurt (IC) 
Cortrof IC aed 3) low frequency (LF) receiver circuit — 
os st a _ | © radio frequency (AF) transmitter circuit 
LF Receiver 


This transmitter is a transmitter device with tire valve, which is mounted in the valve hole of the wheel rim and 
transmits the pressure and temperature inside the tire, the battery voltage of the transmitter, and the tire identification 
code (ID) at normal and abnormal condition with the radio wave (RF) that conforms to the used area. Also this 
device has a countermeasure function such as the random delay of transmission time so that the RF signal from each 
tire will not interfere such as due to the simultaneous transmission. Wheel sensors shall support usage on steel or 
aluminum rims. 
Sensor transmissions continue when sensor status is 'Normal Fixed State’. Sensor transmissions stop when sensor 
status is 'Storage State’ or the sensor battery runs out. The transmitter should transmit data at vehicle speeds 
between 0 mph (0 kph) and 186 mph (300 kph). Operating Temperature Range is -40 to 120 °C. Transmitter shall 
enter thermal shutdown once the measured temperature is greater than or equal to 125 °C. The accuracy of the 
sensor is + 5°C at this temperature. The sensor shall exit thermal shutdown once the temperature is less than or 
equal to 100 °C. The transmitter shall have the capability to measure the internal battery voltage as an indicator of 
the end of life of the sensor. Since the unit is sealed, this parameter cannot be verified with a production unit. 

Tire Pressure Monitoring 
When 4 sensors have been learned as road wheels, it shall not be possible to learn new road wheel sensors on the 
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same Ignition cycle. In normal mode low line, tire pressure and temperature shall be transmitted every 3 minutes 20 s 
nominally independent of vehicle operation. Monitoring shall be every 20 s. If sensor detects rapid deflation, then RF 
messages will be transmitted every 4 s for 1 minute duration. Communication from wheel sensors shall be via RF at 
a frequency of 315 MHz, 5 kBaud. Tire pressure measurement tolerance shall be +7 kPa from 0 to 50 °C and 
+17.5 kPa from -40 to 120°C with a range of 100 to 450 kPa. Tire temperature measurement tolerance shall be +3 
°C from -20 to 70 °C and to +5 °C from -40 to 120 °C. 


DTC Description 


This DTC indicates that the sensor has either failed to learn OR has successfully learned and the receiver did not 
receive messages from the learned sensor for 12 minutes. 


DTC Detecting Condition 


e Faulty TPMS sensor 

e Incorrectly configured 
TPMS sensor e.g.Low 
Line vehicle with High 
Line sensors. 


DTC strategy | * RF message from sensor1 check 


e Low Line vehicle 
e 2.48 mile < Distance travelled during 12 min. < 24.85 mile sensors in storage state. 
e Wrong receiver type 
fitted e.g. Low Line 
receiver to a High Line 
vehicle. 
e Failure to Learn Sensors! Correctly. e Shielding in vehicle. 


Enable 
conditions 


Threshold val i 
pr eee E No RF message received from sensorl over 12 min. * Un-approved 


wheels/tires i.e. a 
vehicle set up that has 
not been approved for 
: Se f good RF performance. 
Diagnosis time | * 12 ~ 20 minutes. 
e Incorrectly fitted sensor 
/ receiver. 


Monitor Scantool Data 
1. Connect "TPMS exciter' or scantool to Data Link Connector(DLC). 


L Connec: the DLC for TPMS exciter’ | 


2. Select "TPMS DIAGNOSIS" mode. 
3. Select the "FULL" mode of "CURRENT DATA" function. 
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4. Monitor the parameter of SENSOR 1 on the 'TPMS exciter' or scantool after 20 minutes. 


1.2 CURRENT DATA 


S3 PRESS. KJ psi 


S3 PRESS. EJI psi SE. ia 

S3 TEMP. (g SE EF RSSI B (IE SEUES TENP. (£ S 
J > ISS TRANS. LELLA) ATT. UOLT JES 53 TRANS. KELLU) 
S1 PRESS. il SET NoRnaL S1 PRESS. i} Eo RnaL 

; S4 PRESS. prsi S4 PRESS. ELM 
S4 TEMP. [é Siks j S4 TEMP. (o Ghi 3 


S4 TRANS. HELU Si -GLEAU PUNKNOUN S4 TRANS. T | MED 


S2 PRESS. psi SETIA LULZOn A S2 PRESS. psi QETA AINORMAL 
S2 TEMP. o Sii S2 TEMP. 41. °F 
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Fig 2| Sensor current data (failure) 
L 


S2 TRANS. fEl AN 
yg RA PNORMAL | 


[Fig 1 | Sensor current data (normal) | 


5. Is parameter normal? 
YES 
Fault is intermittent. It has been repaired and TPM receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


| NO = = = | 


Go to "Component Inspection" procedure. 


Component Inspection 

1. Turn ON 'TPMS exciter". 

2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
3. Execute "SET SENSOR STATUS" of each wheel. 


[Ser senson status | : 
ID : ABS739E8 par 


PRESURE : 47.8 psi m | 
TEMPERATURE : 66 °F | 
BATTERY LEVEL : OK \ 
SENSOR OPTION : HIGH 5 ' AN o 
SENSOR STATUS : NORMAL DELAY i \ 
TRANSMISSION : LF INITIATE TH q A 

TIRE TYPE :65 psi | 


T SER 
Fig 1| Sensor status (normal) | Executing "SET SENSOR STATUS" 


4. Is data unable to be retrieved for any sensor? 
YES 

Replace affected TPM sensor and register sensor ID with 'TPMS exciter". 
Go to "Verification of Vehicle Repair" procedure. 

NO = 
Substitute with a known-good TPM receiver module and check for proper operation. 
If the problem is corrected, replace TPM receiver module and then go to "Verification of Vehicle Repair" 

procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
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1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 
3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present ? 
YES 
Go to the applicable troubleshooting procedure. 


EA = tS 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1322 
Component Location 
? 
_ 
i i 
4 i 
General Description 
BATTERY 
Pressure ,/ ] | NAAAAAALAA, The transmitter consists of 4 blocks : 
Temperature RF Valve - Rim | 1) battery 
Sensor / Cecillalor Mount 2) micro-core measurement integrated circurt (IC) 
Cortrof IC aed 3) low frequency (LF) receiver circuit — 
os st a _ | © radio frequency (AF) transmitter circuit 
LF Receiver 


This transmitter is a transmitter device with tire valve, which is mounted in the valve hole of the wheel rim and 
transmits the pressure and temperature inside the tire, the battery voltage of the transmitter, and the tire identification 
code (ID) at normal and abnormal condition with the radio wave (RF) that conforms to the used area. Also this 
device has a countermeasure function such as the random delay of transmission time so that the RF signal from each 
tire will not interfere such as due to the simultaneous transmission. Wheel sensors shall support usage on steel or 
aluminum rims. 
Sensor transmissions continue when sensor status is 'Normal Fixed State’. Sensor transmissions stop when sensor 
status is 'Storage State’ or the sensor battery runs out. The transmitter should transmit data at vehicle speeds 
between 0 mph (0 kph) and 186 mph (300 kph). Operating Temperature Range is -40 to 120 °C. Transmitter shall 
enter thermal shutdown once the measured temperature is greater than or equal to 125 °C. The accuracy of the 
sensor is + 5°C at this temperature. The sensor shall exit thermal shutdown once the temperature is less than or 
equal to 100 °C. The transmitter shall have the capability to measure the internal battery voltage as an indicator of 
the end of life of the sensor. Since the unit is sealed, this parameter cannot be verified with a production unit. 

Tire Pressure Monitoring 
When 4 sensors have been learned as road wheels, it shall not be possible to learn new road wheel sensors on the 
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same Ignition cycle. In normal mode low line, tire pressure and temperature shall be transmitted every 3 minutes 20 s 
nominally independent of vehicle operation. Monitoring shall be every 20 s. If sensor detects rapid deflation, then RF 
messages will be transmitted every 4 s for 1 minute duration. Communication from wheel sensors shall be via RF at 
a frequency of 315 MHz, 5 kBaud. Tire pressure measurement tolerance shall be +7 kPa from 0 to 50 °C and 
+17.5 kPa from -40 to 120°C with a range of 100 to 450 kPa. Tire temperature measurement tolerance shall be +3 
°C from -20 to 70 °C and to +5 °C from -40 to 120 °C. 


DTC Description 


This DTC indicates that the sensor has seen a temperature in excess of 110°C. At 125°C, the sensor will shut down 
and the warning is therefore so that the driver knows that there is a problem with the vehicle that may affect tire 
performance. 


DTC Detecting Condition 


DTC strategy | * Temperature of sensor check 


Enable e Damaged tire 
conditions e 2 consecutive Alert State temperature > 230°F(110°C) e Excessive braking 


R R e Driving while the 
Threshold value | ° Sensor temperature > 230°F(110°C) EEE T 


Monitor Scantool Data 

1. Park the vehicle on a level surface. 

2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 

3. Select "TPMS DIAGNOSIS" mode. 

4. Select the "FULL" mode of "CURRENT DATA" function. 

5. Monitor the parameter of SENSOR 1 temperature on the 'TPMS exciter’ or scantool after 4 minutes. 


Specification : Less than 230 °F(110 °C) 


1.2 CURRENT DATA | 


SPEED i MPH ESMS psi 
RF RSSI B (EC SECES TENP. (g Sni 
S3 TRANS. j80)4)) 
S3 BAT, LULA IGA 
S4 PRESS. psi 
S4 TENP. (E Shi 
S4 TRANS. (Gy 
S4 BAT. LULA 


S2 PRESS. ESS 
S2 TEMP. (gl “P 
S2 TRANS. 1G 


[S2 BAT. LULOM AA 


Figaf Sensor current data (normal) | Connect the DLC for 'TPMS exciter | 
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6. Is parameter within specifications? 
YES 
Fault is intermittent. It has been repaired and TPM receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


| NO = = 


Go to "Component Inspection" procedure. 


Component Inspection 
Check TPM SENSOR 1 
1. Turn ON 'TPMS exciter". 
2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
Execute "SET SENSOR STATUS" of each wheel. 
3. Monitor the parameter of each sensor temperature on the 'TPMS exciter". 


Specification : Less than 230 °F(110 °C) 


| 1.2 CURRENT DATA 
S$ MPH 55. KA psi 
| 


S3 PRESS. KJ psi 
S3 TEMP. (ea 
S3 TRANS. LELLA) 
S3_BAT. LULA 
S4 PRESS. psi 
S4 TEMP. [é Siki 
S4 TRANS. PELAN S1 BAT. LULIDLOWTA 
S4 BAT. LULIONIIA psi 
ECIM: °F 


SZ TRANS. T I MED 
S2 Ge AU SNORMAL 


Fig 2| Sensor current data (failure) 


cE ia ts eS: 
RF RSSI B [EC EEES TENP. (g GE 
S3 TRANS. pea 
S3_ BAT. LUIGI 
iS4_ PRESS. psi 
S4 TEMP. [é Sni 


S4 TRANS. [UY 


Se ee AU PNORMAL 


2 PRESS. jj psi 


S2 TEMP. Vo Sii 
S2 TRANS. Hi 
S2 BAT. LULA us 


Gre Sensor current data (normal) | 


4. Is any sensor data outside specification? 


YES 
The sensor which displays data above the specification is SENSOR 1. 
Check wheel / tire of SENSOR 1 if Damaged tire, Excessive braking, Driving while the parking brake is on is 
detected. 
Repair or replace if necessary and go to "Verification of Vehicle Repair" procedure. 
If it is OK, go to "Check wheel / tire" as fellows. 


T°»; | 


Substitute with a known-good TPMS receiver module and check proper operation. 
If the problem is corrected, replace TPMS receiver module and go to "Verification of Vehicle Repair" 
procedure. 
Check wheel / tire 
1. Cool the heat of the SENSOR 1 wheel / tire. 
2. IG OFF & IG ON. 


L 
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3. Monitor the parameter of sensor 1 temperature on the 'TPMS exciter' or scantool after 4 minutes. 


Specification : Less than 230 °F(110 °C) 


YES 
Fault can be because of temporary overheating. 
Go to "Verification of vehicle Repair" procedure. 
Replace TPMS sensor and register sensor ID with 'TPMS exciter". 
Go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 

YES 
Go to the applicable troubleshooting procedure. 


EA °°» «| 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1323 


Component Location 
= 
L m i 
NY 4 J 
L 
General Description 
BATTERY 
Pressure / | AAAA AAAA The transmitter consists of 4 blocks : 
Temperature RF Valve - Rim 1) battery 
Sensor / Cscillator Mount 2) migos measurenen integrated arut (KO) 
Corirol IC k RO 3) low frequency (LF) receiver circuit 
= o ' i E aaia * radio frequoncy (AF) transentter circuit 
| F Receiver 


This transmitter is a transmitter device with tire valve, which is mounted in the valve hole of the wheel rim and 
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transmits the pressure and temperature inside the tire, the battery voltage of the transmitter, and the tire identification 
code (ID) at normal and abnormal condition with the radio wave (RF) that conforms to the used area. Also this 
device has a countermeasure function such as the random delay of transmission time so that the RF signal from each 
tire will not interfere such as due to the simultaneous transmission. Wheel sensors shall support usage on steel or 
aluminum rims. 

Sensor transmissions continue when sensor status is 'Normal Fixed State’. Sensor transmissions stop when sensor 
status is 'Storage State’ or the sensor battery runs out. The transmitter should transmit data at vehicle speeds 
between 0 mph (0 kph) and 186 mph (300 kph). Operating Temperature Range is -40 to 120 °C. Transmitter shall 
enter thermal shutdown once the measured temperature is greater than or equal to 125 °C. The accuracy of the 
sensor is + 5°C at this temperature. The sensor shall exit thermal shutdown once the temperature is less than or 
equal to 100 °C. The transmitter shall have the capability to measure the internal battery voltage as an indicator of 
the end of life of the sensor. Since the unit is sealed, this parameter cannot be verified with a production unit. 

Tire Pressure Monitoring 
When 4 sensors have been learned as road wheels, it shall not be possible to learn new road wheel sensors on the 
same Ignition cycle. In normal mode low line, tire pressure and temperature shall be transmitted every 3 minutes 20 s 
nominally independent of vehicle operation. Monitoring shall be every 20 s. If sensor detects rapid deflation, then RF 
messages will be transmitted every 4 s for 1 minute duration. Communication from wheel sensors shall be via RF at 
a frequency of 315 MHz, 5 kBaud. Tire pressure measurement tolerance shall be +7 kPa from 0 to 50 °C and 
+17.5 kPa from -40 to 120°C with a range of 100 to 450 kPa. Tire temperature measurement tolerance shall be +3 
°C from -20 to 70 °C and to +5 °C from -40 to 120 °C. 


DTC Description 


This DTC indicates that the sensor has seen a temperature in excess of 110°C. At 125°C, the sensor will shut down 
and the warning is therefore so that the driver knows that there is a problem with the vehicle that may affect tire 
performance. 


DTC Detecting Condition 


DTC strategy | * Temperature of sensor check 


Enable e Damaged tire 
ndo e 2 consecutive Alert State temperature > 230°F(110°C) e Excessive braking 


Threshold val pee ete 
eshold value} ° Sensor temperature > 230°F(110°C) paring brakes on 


Monitor Scantool Data 

1. Park the vehicle on a level surface. 

2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 
3. Select "TPMS DIAGNOSIS" mode. 

4. Select the "FULL" mode of "CURRENT DATA" function. 
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5. Monitor the parameter of SENSOR 1 temperature on the 'TPMS exciter’ or scantool after 4 minutes. 


Specification : Less than 230 °F(110 °C) 


SPEED ð MPH ESSASI psi 
RF RSSI B EPE SEU S3 TEMP. Kgl °F 
S3 TRANS. JEUN 
[S3 BAT. LULOID IGI 
S4 PRESS. psi 
S4 TEMP. i 6oF 
S4 TRANS. 18090 
S4 BAT. LULA OA 


S51 TRANS. 


S2 PRESS. 

S2 TEMP. 
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1.2 CURRENT DATA | 


Sensor current data (normal) 


Connect the DLC for TPMS exciter | 


6. Is parameter within specifications? 
YES 


Fault is intermittent. It has been repaired and TPM receiver module memory is not cleared yet. 


Go to "Verification of vehicle Repair" procedure. 


| NO = = 


Go to "Component Inspection" procedure. 


Component Inspection 


Check TPM SENSOR 1 
1. Turn ON 'TPMS exciter'’. 
2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
Execute "SET SENSOR STATUS" of each wheel. 


3. Monitor the parameter of each sensor temperature on the 'TPMS exciter". 


Specification : Less than 230 °F(110 °C) 
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Fig 2 Sensor current data (failure) 
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4. Is any sensor data outside specification? 
The sensor which displays data above the specification is SENSOR 1. 
Check wheel / tire of SENSOR 1 if Damaged tire, Excessive braking, Driving while the parking brake is on is 
detected. 
Repair or replace if necessary and go to "Verification of Vehicle Repair" procedure. 
If it is OK, go to "Check wheel / tire" as fellows. 
EA ç = 
Substitute with a known-good TPMS receiver module and check proper operation. 
If the problem is corrected, replace TPMS receiver module and go to "Verification of Vehicle Repair" 
procedure. 
Check wheel / tire 
1. Cool the heat of the SENSOR 1 wheel / tire. 
2. IG OFF & IG ON. 
3. Monitor the parameter of sensor 1 temperature on the 'TPMS exciter' or scantool after 4 minutes. 


Specification : Less than 230 °F(110 °C) 


YES 
Fault can be because of temporary overheating. 
Go to "Verification of vehicle Repair" procedure. 
Replace TPMS sensor and register sensor ID with 'TPMS exciter". 
Go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 


eS å O = y O 


Go to the applicable troubleshooting procedure. 


EA = = 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1324 


Component Location 
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MS 
S N 
mA 
General Description 
BATTERY 
Pressure BAAAAAAAAA The transmitter consists of 4 blocks : 
Temperature RF Valve - Rim 1) battery 
Sensor / Cscillator Mount 2! micro-core measurement integrated circuit (IC) 
Cortroi IC = — 3) low frequency (LF) receiver circuit 
a S |) * radio frequency (RF) transmitter circuit 
= ` | 
|| LF Receiver | 


This transmitter is a transmitter device with tire valve, which is mounted in the valve hole of the wheel rim and 
transmits the pressure and temperature inside the tire, the battery voltage of the transmitter, and the tire identification 
code (ID) at normal and abnormal condition with the radio wave (RF) that conforms to the used area. Also this 
device has a countermeasure function such as the random delay of transmission time so that the RF signal from each 
tire will not interfere such as due to the simultaneous transmission. Wheel sensors shall support usage on steel or 
aluminum rims. 
Sensor transmissions continue when sensor status is 'Normal Fixed State'. Sensor transmissions stop when sensor 
status is 'Storage State' or the sensor battery runs out. The transmitter should transmit data at vehicle speeds 
between 0 mph (0 kph) and 186 mph (300 kph). Operating Temperature Range is -40 to 120 °C. Transmitter shall 
enter thermal shutdown once the measured temperature is greater than or equal to 125 °C. The accuracy of the 
sensor is + 5°C at this temperature. The sensor shall exit thermal shutdown once the temperature is less than or 
equal to 100 °C. The transmitter shall have the capability to measure the internal battery voltage as an indicator of 
the end of life of the sensor. Since the unit is sealed, this parameter cannot be verified with a production unit. 

Tire Pressure Monitoring 
When 4 sensors have been learned as road wheels, it shall not be possible to learn new road wheel sensors on the 
same Ignition cycle. In normal mode low line, tire pressure and temperature shall be transmitted every 3 minutes 20 s 
nominally independent of vehicle operation. Monitoring shall be every 20 s. If sensor detects rapid deflation, then RF 
messages will be transmitted every 4 s for 1 minute duration. Communication from wheel sensors shall be via RF at 
a frequency of 315 MHz, 5 kBaud. Tire pressure measurement tolerance shall be +7 kPa from 0 to 50 °C and 
+17.5 kPa from -40 to 120°C with a range of 100 to 450 kPa. Tire temperature measurement tolerance shall be +3 
°C from -20 to 70 °C and to +5 °C from -40 to 120 °C. 


DTC Description 

This DTC indicates that the sensor has seen a temperature in excess of 110°C. At 125°C, the sensor will shut down 
and the warning is therefore so that the driver knows that there is a problem with the vehicle that may affect tire 
performance. 
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DTC Detecting Condition 


DTC strategy | * Temperature of sensor check 


Enable e Damaged tire 


pen e 2 consecutive Alert State temperature > 230°F(110°C) * Excessive braking 


e 
Threshold value | ° Sensor temperature > 230°F(110°C) pane brke k oi 


Monitor Scantool Data 

1. Park the vehicle on a level surface. 

2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 

3. Select "TPMS DIAGNOSIS" mode. 

4. Select the "FULL" mode of "CURRENT DATA" function. 

5. Monitor the parameter of SENSOR 1 temperature on the 'TPMS exciter’ or scantool after 4 minutes. 


Specification : Less than 230 °F(110 °C) 


1.2 CURRENT DATA | 


SPEED 4 MPH ESMI) psi 
RF RSSI B EPE SEU S3 TENP. Yé SR 
S3 TRANS. 1G) 
S3 BAT. LULA LA 
S4 PRESS. KEES 
S4 TENP. (aaa 
S4 TRANS. IELI] 
[54 BAT. LULA 


S2 PRESS. Kij psi 
S2 TEMP. (geaieea 
S2 TRANS. 1h 


[S2 BAT. LULO A 


Figaf Sensor current data (normal) ] | Connect the DLC for 'TPMS exciter 


6. Is parameter within specifications? 


YES 
Fault is intermittent. It has been repaired and TPM receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


EA = = 7 


Go to "Component Inspection" procedure. 


Component Inspection 
Check TPM SENSOR 1 
1. Turn ON 'TPMS exciter". 
2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
Execute "SET SENSOR STATUS" of each wheel. 
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3. Monitor the parameter of each sensor temperature on the 'TPMS exciter". 


Specification : Less than 230 °F(110 °C) 


PRESS. KS! psi 
S3 TEMP. i: CF 
S3 TRANS. pia 
53 BAT. AUPNORMAL 
TEONA psi 
S4 TEMP. i °F 


S4 TRANS. [EUD 


CE AU PNORMAL 


S2 PRESS. kii] psi 
s2 TEMP. (ë GE 
S2 TRANS. DELIH) 
S2 BAT. LULO IA 


MPH 


a 
RF RSSI B SRY 


BATT.VOLT JERE 
S1 PRESS. 


S3 PRESS. EJ psi 


$3 TEMP. [é Si 


S3 TRANS. peg 


S3 BAT. LULA@ ae 
S4 PRESS. psi 
S4 TEMP. 1 °F 


S4 TRANS. MEDDO 


Ss Be AU PNORMAL 


SS Ge 6; See UNKNOWN 
SS acme RU PLINKNOUN 
SNe psi 
SZ TEMP. [é Gii > 
S2 TRANS. LELLA 

S2 BAT. LULA 


Gre Sensor current data (normal) | 


4. Is any sensor data outside specification? 


YES 
The sensor which displays data above the specification is SENSOR 1. 
Check wheel / tire of SENSOR 1 if Damaged tire, Excessive braking, Driving while the parking brake is on is 
detected. 
Repair or replace if necessary and go to "Verification of Vehicle Repair" procedure. 
If it is OK, go to "Check wheel / tire" as fellows. 


| NO = = = 


Substitute with a known-good TPMS receiver module and check proper operation. 
If the problem is corrected, replace TPMS receiver module and go to "Verification of Vehicle Repair" 
procedure. 
Check wheel / tire 
1. Cool the heat of the SENSOR 1 wheel / tire. 
2. IG OFF & IG ON. 
3. Monitor the parameter of sensor 1 temperature on the 'TPMS exciter' or scantool after 4 minutes. 


Fig 2| Sensor current data (failure) 


L 


Specification : Less than 230 °F(110 °C) 


YES 
Fault can be because of temporary overheating. 
Go to "Verification of vehicle Repair" procedure. 
Replace TPMS sensor and register sensor ID with 'TPMS exciter". 
Go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 


After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 
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4. Are any DTCs present ? 


YES 
Go to the applicable troubleshooting procedure. 


EA = = | 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1325 


Component Location 
t [i 
| — 
S N 
a e 
General Description 
BATTERY | 
Pressure / g p / BAAAAAAAAA The transmitter consists of 4 blocks : 
Temperature RF Valve - Rim | 1) battery 
Seneor/ Cscillator Mount | 2! micro-core measurement integrated circuit (IC) 
Cortroi IC = — 3) low frequency (LF) receiver circuit 
es os ae * radio frequency (RF) transmitter circuit 
|| LF Receiver 


This transmitter is a transmitter device with tire valve, which is mounted in the valve hole of the wheel rim and 
transmits the pressure and temperature inside the tire, the battery voltage of the transmitter, and the tire identification 
code (ID) at normal and abnormal condition with the radio wave (RF) that conforms to the used area. Also this 
device has a countermeasure function such as the random delay of transmission time so that the RF signal from each 
tire will not interfere such as due to the simultaneous transmission. Wheel sensors shall support usage on steel or 
aluminum rims. 
Sensor transmissions continue when sensor status is 'Normal Fixed State'. Sensor transmissions stop when sensor 
status is 'Storage State’ or the sensor battery runs out. The transmitter should transmit data at vehicle speeds 
between 0 mph (0 kph) and 186 mph (300 kph). Operating Temperature Range is -40 to 120 °C. Transmitter shall 
enter thermal shutdown once the measured temperature is greater than or equal to 125 °C. The accuracy of the 
sensor is + 5°C at this temperature. The sensor shall exit thermal shutdown once the temperature is less than or 
equal to 100 °C. The transmitter shall have the capability to measure the internal battery voltage as an indicator of 
the end of life of the sensor. Since the unit is sealed, this parameter cannot be verified with a production unit. 

Tire Pressure Monitoring 
When 4 sensors have been learned as road wheels, it shall not be possible to learn new road wheel sensors on the 
same Ignition cycle. In normal mode low line, tire pressure and temperature shall be transmitted every 3 minutes 20 s 
nominally independent of vehicle operation. Monitoring shall be every 20 s. If sensor detects rapid deflation, then RF 
messages will be transmitted every 4 s for 1 minute duration. Communication from wheel sensors shall be via RF at 
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a frequency of 315 MHz, 5 kBaud. Tire pressure measurement tolerance shall be +7 kPa from 0 to 50 °C and 
+17.5 kPa from -40 to 120°C with a range of 100 to 450 kPa. Tire temperature measurement tolerance shall be +3 
°C from -20 to 70 °C and to +5 °C from -40 to 120 °C. 


DTC Description 


This DTC indicates that the sensor has seen a temperature in excess of 110°C. At 125°C, the sensor will shut down 
and the warning is therefore so that the driver knows that there is a problem with the vehicle that may affect tire 
performance. 


DTC Detecting Condition 


DTC strategy | * Temperature of sensor check 


Enable e Damaged tire 
duois e 2 consecutive Alert State temperature > 230°F(110°C) e Excessive braking 


7 p e Driving while the 
Threshold value | ° Sensor temperature > 230°F(110°C) paring brike Lo 


Monitor Scantool Data 

1. Park the vehicle on a level surface. 

2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 

3. Select "TPMS DIAGNOSIS" mode. 

4. Select the "FULL" mode of "CURRENT DATA" function. 

5. Monitor the parameter of SENSOR 1 temperature on the 'TPMS exciter’ or scantool after 4 minutes. 


Specification : Less than 230 °F(110 °C) 


1.2 CURRENT DATA | 


SPEED p MPH ESMAS psi 
RF RSSI B EPE SEU S3 TENP. Yé SR 
S3 TRANS. 101) 
[S3 BAT. LULA IG 
S4 PRESS. KE! psi 
S4 TENP. (o SMi 
S4 TRANS. IELI 


S4 BAT. LULA Was 


S1 TRANS. KELLN 
ae) ee AU PNORMAL 
S2 PRESS. Kij psi 
S2 TEMP. [e Sne j 
S2 TRANS. JELL 


S2_BAT LULA AA 
Sensor current data (normal) | Connect the DLC for 'TPMS exciter | 


6. Is parameter within specifications? 
YES 


Fault is intermittent. It has been repaired and TPM receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


EA = = = 


Go to "Component Inspection" procedure. 
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Component Inspection 
Check TPM SENSOR 1 
1. Turn ON 'TPMS exciter". 
2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
Execute "SET SENSOR STATUS" of each wheel. 
3. Monitor the parameter of each sensor temperature on the 'TPMS exciter". 


Specification : Less than 230 °F(110 °C) 


1.2 CURRENT DATA 


S3 PRESS. E$! psi 4 8 isso PRESS. KA! psi 
S3 TEMP. 1 °F [EF RSSI B Pm S3 TEMP. fel °F 


S3 TRANS. nEeD BATT. UOLT PENCEN 53 TRANS. PELLO 
S3 BAT. PNORNAL PRESS. S3 BAT. NORMAL 


S4 PRESS. Eğ] psi 


S4 TEMP. : “P 


S4 PRESS. 8! psi 


S4 TEMP. i °F S1 TRANS. (MADOT 


S4 TRANS. IEL Si BAT. LYLE Do) S4 TRANS. LELLO 
82 PRESS. ijj psi BERR UA PNORMAL SZ PRESS. Ri psi PER eAUPeNORMAL 


[sz TEMP. 1 °F 
[sz trans UTD 
Sy ie AU SNORMAL 


Sensor current data (failure) 


S2 TEMP. [o Sii 
S2 TRANS. DELTA) 
S2 BAT.LVLIJ ULIA 


Fig 1| Sensor current data (normal) || 


4. Is any sensor data outside specification? 


YES 
The sensor which displays data above the specification is SENSOR 1. 
Check wheel / tire of SENSOR 1 if Damaged tire, Excessive braking, Driving while the parking brake is on is 
detected. 
Repair or replace if necessary and go to "Verification of Vehicle Repair" procedure. 
If it is OK, go to "Check wheel / tire" as fellows. 


EA = = = |] 


Substitute with a known-good TPMS receiver module and check proper operation. 
If the problem is corrected, replace TPMS receiver module and go to "Verification of Vehicle Repair" 
procedure. 
Check wheel / tire 
1. Cool the heat of the SENSOR 1 wheel / tire. 
2. IG OFF & IG ON. 
3. Monitor the parameter of sensor 1 temperature on the 'TPMS exciter' or scantool after 4 minutes. 


Specification : Less than 230 °F(110 °C) 


YES 
Fault can be because of temporary overheating. 
Go to "Verification of vehicle Repair" procedure. 


| NO = = = |] 


Replace TPMS sensor and register sensor ID with 'TPMS exciter". 
Go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
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1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 
3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present ? 
YES 
Go to the applicable troubleshooting procedure. 


EA = tS 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1332 
Component Location 
? 
_ 
i i 
4 i 
General Description 
BATTERY 
Pressure ,/ ] | NAAAAAALAA, The transmitter consists of 4 blocks : 
Temperature RF Valve - Rim | 1) battery 
Sensor / Cecillalor Mount 2) micro-core measurement integrated circurt (IC) 
Cortrof IC aed 3) low frequency (LF) receiver circuit — 
os st a _ | © radio frequency (AF) transmitter circuit 
LF Receiver 


This transmitter is a transmitter device with tire valve, which is mounted in the valve hole of the wheel rim and 
transmits the pressure and temperature inside the tire, the battery voltage of the transmitter, and the tire identification 
code (ID) at normal and abnormal condition with the radio wave (RF) that conforms to the used area. Also this 
device has a countermeasure function such as the random delay of transmission time so that the RF signal from each 
tire will not interfere such as due to the simultaneous transmission. Wheel sensors shall support usage on steel or 
aluminum rims. 
Sensor transmissions continue when sensor status is 'Normal Fixed State’. Sensor transmissions stop when sensor 
status is 'Storage State’ or the sensor battery runs out. The transmitter should transmit data at vehicle speeds 
between 0 mph (0 kph) and 186 mph (300 kph). Operating Temperature Range is -40 to 120 °C. Transmitter shall 
enter thermal shutdown once the measured temperature is greater than or equal to 125 °C. The accuracy of the 
sensor is + 5°C at this temperature. The sensor shall exit thermal shutdown once the temperature is less than or 
equal to 100 °C. The transmitter shall have the capability to measure the internal battery voltage as an indicator of 
the end of life of the sensor. Since the unit is sealed, this parameter cannot be verified with a production unit. 

Tire Pressure Monitoring 
When 4 sensors have been learned as road wheels, it shall not be possible to learn new road wheel sensors on the 


Page 98 of 140 
same Ignition cycle. In normal mode low line, tire pressure and temperature shall be transmitted every 3 minutes 20 s 
nominally independent of vehicle operation. Monitoring shall be every 20 s. If sensor detects rapid deflation, then RF 
messages will be transmitted every 4 s for 1 minute duration. Communication from wheel sensors shall be via RF at 
a frequency of 315 MHz, 5 kBaud. Tire pressure measurement tolerance shall be +7 kPa from 0 to 50 °C and 
+17.5 kPa from -40 to 120°C with a range of 100 to 450 kPa. Tire temperature measurement tolerance shall be +3 
°C from -20 to 70 °C and to +5 °C from -40 to 120 °C. 


DTC Description 
This DTC indicates that the sensor has detected that it has an internal fault. The most likely cause is sensor failure. 


DTC Detecting Condition 


e Sensor check 
strategy 
Enable e An internal fault in the TPMS sensor e Damage to 
conditions sensor 


Threshold e Faulty TPMS 
¢ TPMS sensor fault Pee 
ime 


Monitor Scantool Data 


1. Park the vehicle on a level surface. 
2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


| Conner? the DI C ior TPMS exciter | 


3. Select "TPMS DIAGNOSIS" mode. 
4. Select the "FULL" mode of "CURRENT DATA" function. 
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5. Monitor each sensor's temperature parameter on the 'TPMS exciter' or scantool after 3min 24sec. 


1.2 CURRENT DATA 
HPH SEBgiDSS1 psi 
RF RSSI B FEG S) S3 TEMP. (same 
BATT.VOLT JENCO S3 TRANS. [tay 

S3 BAT. LULA 

S4 PRESS. EYEE] 
S4 TEMP. {ESk 


S4 TRANS. LELY 


1.2 CURRENT DATA 


31 psi 
S3 TEMP. (eae? 
S3 TRANS. |eilay 
S3 BAT. Norna 
S4 PRESS. psi 
S4 TEMP. (é Shi y 


S4 TRANS. HEUD 


52 S. E; S4 BAT. Norra S2 PRESS. EMME SESI BAT. LUL IA 
S2 ; 1 °F S2 TEMP. 1 TE 

S2 TRANS. PEELA SZ TRANS. (8014) 

S2 BAT. PNORNAL S2 BAT. LUL OGIA 


Fig1| Sensor current data (normal) | 


6. Is parameter normal? 
YES 


Fault is intermittent. It has been repaired and TPM receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


| NO = = = | 


Go to "Component Inspection" procedure. 


| Fig 2| Sensor current data (failure) | 


Component Inspection 

1. Turn ON 'TPMS exciter'’. 

2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
3. Execute "SET SENSOR STATUS" of each wheel. 


[ser seson status | 
ID : ABS739E8 par 


PRESURE : 47.8 psi m | 
TEMPERATURE : 66 °F | 
BATTERY LEVEL : OK \ 
SENSOR OPTION : HIGH O SS AN _ 
SENSOR STATUS : NORMAL DELAY i \ 
TRANSMISSION : LF INITIATE TH q | \ 

TIRE TYPE : 65 psi 


cr SER 
Fig 1| Sensor status (normal) | Executing "SET SENSOR STATUS" 


4. Is data unable to be retrieved for any sensor? 


YES 
Check for damaged of TPMS sensor on affected wheel. 
Replace TPMS sensor if necessary and register sensor ID with 'TPMS exciter". 
Go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good TPM receiver module and check for proper operation. 
If the problem is corrected, replace TPM receiver module and then go to "Verification of Vehicle Repair" 
procedure. 


Verification of Vehicle Repair 
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After a repair, it is essential to verify that the fault has been corrected. 
1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 
3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present ? 
YES 
Go to the applicable troubleshooting procedure. 


es 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1333 


Component Location 
ren 
\ > 
aS 
General Description 
BATTERY | 
Pressure / | ] WAAANAAAA A The transmitter consists of 4 blocks : 
Temperature RF Valve - Rim | 1) battery 
Sensor / Crucillator Mount 2) micro-core measurement integrated circuit (IC) 
3 ; 
Coniroi IC - - low frequency (LF) receiver circuit 
E * radio teguency (AF) transmitter circuit 
|| LF Receiver 


This transmitter is a transmitter device with tire valve, which is mounted in the valve hole of the wheel rim and 
transmits the pressure and temperature inside the tire, the battery voltage of the transmitter, and the tire identification 
code (ID) at normal and abnormal condition with the radio wave (RF) that conforms to the used area. Also this 
device has a countermeasure function such as the random delay of transmission time so that the RF signal from each 
tire will not interfere such as due to the simultaneous transmission. Wheel sensors shall support usage on steel or 
aluminum rims. 
Sensor transmissions continue when sensor status is 'Normal Fixed State'. Sensor transmissions stop when sensor 
status is 'Storage State’ or the sensor battery runs out. The transmitter should transmit data at vehicle speeds 
between 0 mph (0 kph) and 186 mph (300 kph). Operating Temperature Range is -40 to 120 °C. Transmitter shall 
enter thermal shutdown once the measured temperature is greater than or equal to 125 °C. The accuracy of the 
sensor is + 5°C at this temperature. The sensor shall exit thermal shutdown once the temperature is less than or 
equal to 100 °C. The transmitter shall have the capability to measure the internal battery voltage as an indicator of 
the end of life of the sensor. Since the unit is sealed, this parameter cannot be verified with a production unit. 

Tire Pressure Monitoring 
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When 4 sensors have been learned as road wheels, it shall not be possible to learn new road wheel sensors on the 
same Ignition cycle. In normal mode low line, tire pressure and temperature shall be transmitted every 3 minutes 20 s 
nominally independent of vehicle operation. Monitoring shall be every 20 s. If sensor detects rapid deflation, then RF 
messages will be transmitted every 4 s for 1 minute duration. Communication from wheel sensors shall be via RF at 
a frequency of 315 MHz, 5 kBaud. Tire pressure measurement tolerance shall be +7 kPa from 0 to 50 °C and 
+17.5 kPa from -40 to 120°C with a range of 100 to 450 kPa. Tire temperature measurement tolerance shall be +3 
°C from -20 to 70 °C and to +5 °C from -40 to 120 °C. 


DTC Description 


This DTC indicates that the sensor has detected that it has an internal fault. The most likely cause is sensor failure. 


DTC Detecting Condition 


strategy 


© An internal fault in the TPMS sensor ° Damage to 
conditions Senor 
Threshold e Faulty TPMS 
sale e TPMS sensor fault Saso 


Diagn na Ee 3min 24sec 
ime 


Monitor Scantool Data 


1. Park the vehicle on a level surface. 
2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


Sonnac: the DLC for TPMS exciter ] 


3. Select "TPMS DIAGNOSIS" mode. 
4. Select the "FULL" mode of "CURRENT DATA" function. 
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5. Monitor each sensor's temperature parameter on the 'TPMS exciter' or scantool after 3min 24sec. 


1.2 CURRENT DATA 
HPH SEBgiDSS1 psi 
RF RSSI B FEG S) S3 TEMP. (same 
BATT.VOLT JENCO S3 TRANS. [tay 

S3 BAT. LULA 

S4 PRESS. EYEE] 
S4 TEMP. {ESk 


S4 TRANS. LELY 


1.2 CURRENT DATA 


31 psi 
S3 TEMP. (eum? 
S3 TRANS. |eilay 
S3 BAT. Norna 
S4 PRESS. psi 
S4 TEMP. (é Shi y 


S4 TRANS. LEUD 


52 S. E; S4 BAT. Norra So rsi QEA NoRnaL 
S2 ; 1 °F S2 TEMP. 1 TE 

S2 TRANS. PEELA SZ TRANS. (8014) 

S2 BAT. PNORNAL S2 BAT. LUL OGIA 


Fig1| Sensor current data (normal) | 


6. Is parameter normal? 
YES 


Fault is intermittent. It has been repaired and TPM receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


| NO = = = | 


Go to "Component Inspection" procedure. 


| Fig 2| Sensor current data (failure) | 


Component Inspection 

1. Turn ON 'TPMS exciter'’. 

2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
3. Execute "SET SENSOR STATUS" of each wheel. 


[ser seson status | 
ID : ABS739E8 par 


PRESURE : 47.8 psi m | 
TEMPERATURE : 66 °F | 
BATTERY LEVEL : OK \ 
SENSOR OPTION : HIGH O SS AN _ 
SENSOR STATUS : NORMAL DELAY i \ 
TRANSMISSION : LF INITIATE TH q | \ 

TIRE TYPE : 65 psi 


cr SER 
Fig 1| Sensor status (normal) | Executing "SET SENSOR STATUS" 


4. Is data unable to be retrieved for any sensor? 


YES 
Check for damaged of TPMS sensor on affected wheel. 
Replace TPMS sensor if necessary and register sensor ID with 'TPMS exciter". 
Go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good TPM receiver module and check for proper operation. 
If the problem is corrected, replace TPM receiver module and then go to "Verification of Vehicle Repair" 
procedure. 


Verification of Vehicle Repair 
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After a repair, it is essential to verify that the fault has been corrected. 
1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 
3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present ? 
YES 
Go to the applicable troubleshooting procedure. 


es 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1334 


Component Location 
ren 
\ > 
aS 
General Description 
BATTERY | 
Pressure / | ] WAAANAAAA A The transmitter consists of 4 blocks : 
Temperature RF Valve - Rim | 1) battery 
Sensor / Crucillator Mount 2) micro-core measurement integrated circuit (IC) 
3 ; 
Coniroi IC - - low frequency (LF) receiver circuit 
E * radio teguency (AF) transmitter circuit 
|| LF Receiver 


This transmitter is a transmitter device with tire valve, which is mounted in the valve hole of the wheel rim and 
transmits the pressure and temperature inside the tire, the battery voltage of the transmitter, and the tire identification 
code (ID) at normal and abnormal condition with the radio wave (RF) that conforms to the used area. Also this 
device has a countermeasure function such as the random delay of transmission time so that the RF signal from each 
tire will not interfere such as due to the simultaneous transmission. Wheel sensors shall support usage on steel or 
aluminum rims. 
Sensor transmissions continue when sensor status is 'Normal Fixed State'. Sensor transmissions stop when sensor 
status is 'Storage State’ or the sensor battery runs out. The transmitter should transmit data at vehicle speeds 
between 0 mph (0 kph) and 186 mph (300 kph). Operating Temperature Range is -40 to 120 °C. Transmitter shall 
enter thermal shutdown once the measured temperature is greater than or equal to 125 °C. The accuracy of the 
sensor is + 5°C at this temperature. The sensor shall exit thermal shutdown once the temperature is less than or 
equal to 100 °C. The transmitter shall have the capability to measure the internal battery voltage as an indicator of 
the end of life of the sensor. Since the unit is sealed, this parameter cannot be verified with a production unit. 

Tire Pressure Monitoring 
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When 4 sensors have been learned as road wheels, it shall not be possible to learn new road wheel sensors on the 
same Ignition cycle. In normal mode low line, tire pressure and temperature shall be transmitted every 3 minutes 20 s 
nominally independent of vehicle operation. Monitoring shall be every 20 s. If sensor detects rapid deflation, then RF 
messages will be transmitted every 4 s for 1 minute duration. Communication from wheel sensors shall be via RF at 
a frequency of 315 MHz, 5 kBaud. Tire pressure measurement tolerance shall be +7 kPa from 0 to 50 °C and 
+17.5 kPa from -40 to 120°C with a range of 100 to 450 kPa. Tire temperature measurement tolerance shall be +3 
°C from -20 to 70 °C and to +5 °C from -40 to 120 °C. 


DTC Description 


This DTC indicates that the sensor has detected that it has an internal fault. The most likely cause is sensor failure. 


DTC Detecting Condition 


strategy 


© An internal fault in the TPMS sensor ° Damage to 
conditions Senor 
Threshold e Faulty TPMS 
sale e TPMS sensor fault Saso 


Diagn na Ee 3min 24sec 
ime 


Monitor Scantool Data 


1. Park the vehicle on a level surface. 
2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


Sonnac: the DLC for TPMS exciter ] 


3. Select "TPMS DIAGNOSIS" mode. 
4. Select the "FULL" mode of "CURRENT DATA" function. 
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5. Monitor each sensor's temperature parameter on the 'TPMS exciter' or scantool after 3min 24sec. 


1.2 CURRENT DATA 
HPH SEBgiDSS1 psi 
RF RSSI B FEG S) S3 TEMP. (same 
BATT.VOLT JENCO S3 TRANS. [tay 

S3 BAT. LULA 

S4 PRESS. EYEE] 
S4 TEMP. {ESk 


S4 TRANS. LELY 


1.2 CURRENT DATA 


31 psi 
S3 TEMP. (eum? 
S3 TRANS. |eilay 
S3 BAT. Norna 
S4 PRESS. psi 
S4 TEMP. (é Shi y 


S4 TRANS. LEUD 


52 S. E; S4 BAT. Norra So rsi QEA NoRnaL 
S2 ; 1 °F S2 TEMP. 1 TE 

S2 TRANS. PEELA SZ TRANS. (8014) 

S2 BAT. PNORNAL S2 BAT. LUL OGIA 


Fig1| Sensor current data (normal) | 


6. Is parameter normal? 
YES 


Fault is intermittent. It has been repaired and TPM receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


| NO = = = | 


Go to "Component Inspection" procedure. 


| Fig 2| Sensor current data (failure) | 


Component Inspection 

1. Turn ON 'TPMS exciter'’. 

2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
3. Execute "SET SENSOR STATUS" of each wheel. 


[ser seson status | 
ID : ABS739E8 par 


PRESURE : 47.8 psi m | 
TEMPERATURE : 66 °F | 
BATTERY LEVEL : OK \ 
SENSOR OPTION : HIGH O SS AN _ 
SENSOR STATUS : NORMAL DELAY i \ 
TRANSMISSION : LF INITIATE TH q | \ 

TIRE TYPE : 65 psi 


cr SER 
Fig 1| Sensor status (normal) | Executing "SET SENSOR STATUS" 


4. Is data unable to be retrieved for any sensor? 


YES 
Check for damaged of TPMS sensor on affected wheel. 
Replace TPMS sensor if necessary and register sensor ID with 'TPMS exciter". 
Go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good TPM receiver module and check for proper operation. 
If the problem is corrected, replace TPM receiver module and then go to "Verification of Vehicle Repair" 
procedure. 


Verification of Vehicle Repair 
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After a repair, it is essential to verify that the fault has been corrected. 
1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 
3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present ? 
YES 
Go to the applicable troubleshooting procedure. 


es 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1335 


Component Location 
ren 
\ > 
aS 
General Description 
BATTERY | 
Pressure / | ] WAAANAAAA A The transmitter consists of 4 blocks : 
Temperature RF Valve - Rim | 1) battery 
Sensor / Crucillator Mount 2) micro-core measurement integrated circuit (IC) 
3 ; 
Coniroi IC - - low frequency (LF) receiver circuit 
E * radio teguency (AF) transmitter circuit 
|| LF Receiver 


This transmitter is a transmitter device with tire valve, which is mounted in the valve hole of the wheel rim and 
transmits the pressure and temperature inside the tire, the battery voltage of the transmitter, and the tire identification 
code (ID) at normal and abnormal condition with the radio wave (RF) that conforms to the used area. Also this 
device has a countermeasure function such as the random delay of transmission time so that the RF signal from each 
tire will not interfere such as due to the simultaneous transmission. Wheel sensors shall support usage on steel or 
aluminum rims. 
Sensor transmissions continue when sensor status is 'Normal Fixed State'. Sensor transmissions stop when sensor 
status is 'Storage State’ or the sensor battery runs out. The transmitter should transmit data at vehicle speeds 
between 0 mph (0 kph) and 186 mph (300 kph). Operating Temperature Range is -40 to 120 °C. Transmitter shall 
enter thermal shutdown once the measured temperature is greater than or equal to 125 °C. The accuracy of the 
sensor is + 5°C at this temperature. The sensor shall exit thermal shutdown once the temperature is less than or 
equal to 100 °C. The transmitter shall have the capability to measure the internal battery voltage as an indicator of 
the end of life of the sensor. Since the unit is sealed, this parameter cannot be verified with a production unit. 

Tire Pressure Monitoring 
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When 4 sensors have been learned as road wheels, it shall not be possible to learn new road wheel sensors on the 
same Ignition cycle. In normal mode low line, tire pressure and temperature shall be transmitted every 3 minutes 20 s 
nominally independent of vehicle operation. Monitoring shall be every 20 s. If sensor detects rapid deflation, then RF 
messages will be transmitted every 4 s for 1 minute duration. Communication from wheel sensors shall be via RF at 
a frequency of 315 MHz, 5 kBaud. Tire pressure measurement tolerance shall be +7 kPa from 0 to 50 °C and 
+17.5 kPa from -40 to 120°C with a range of 100 to 450 kPa. Tire temperature measurement tolerance shall be +3 
°C from -20 to 70 °C and to +5 °C from -40 to 120 °C. 


DTC Description 


This DTC indicates that the sensor has detected that it has an internal fault. The most likely cause is sensor failure. 


DTC Detecting Condition 


strategy 


© An internal fault in the TPMS sensor ° Damage to 
conditions Senor 
Threshold e Faulty TPMS 
sale e TPMS sensor fault Saso 


Diagn na Ee 3min 24sec 
ime 


Monitor Scantool Data 


1. Park the vehicle on a level surface. 
2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


Sonnac: the DLC for TPMS exciter ] 


3. Select "TPMS DIAGNOSIS" mode. 
4. Select the "FULL" mode of "CURRENT DATA" function. 
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5. Monitor each sensor's temperature parameter on the 'TPMS exciter' or scantool after 3min 24sec. 


1.2 CURRENT DATA 
HPH SEBgiDSS1 psi 
RF RSSI B FEG S) S3 TEMP. (same 
BATT.VOLT JENCO S3 TRANS. [tay 

S3 BAT. LULA 

S4 PRESS. EYEE] 
S4 TEMP. {ESk 


S4 TRANS. LELY 


1.2 CURRENT DATA 


31 psi 
S3 TEMP. (eum? 
S3 TRANS. |eilay 
S3 BAT. Norna 
S4 PRESS. psi 
S4 TEMP. (é Shi y 


S4 TRANS. LEUD 


52 S. E; S4 BAT. Norra So rsi QEA NoRnaL 
S2 ; 1 °F S2 TEMP. 1 TE 

S2 TRANS. PEELA SZ TRANS. (8014) 

S2 BAT. PNORNAL S2 BAT. LUL OGIA 


Fig1| Sensor current data (normal) | 


6. Is parameter normal? 
YES 


Fault is intermittent. It has been repaired and TPM receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 


| NO = = = | 


Go to "Component Inspection" procedure. 


| Fig 2| Sensor current data (failure) | 


Component Inspection 

1. Turn ON 'TPMS exciter'’. 

2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
3. Execute "SET SENSOR STATUS" of each wheel. 


[ser seson status | 
ID : ABS739E8 par 


PRESURE : 47.8 psi m | 
TEMPERATURE : 66 °F | 
BATTERY LEVEL : OK \ 
SENSOR OPTION : HIGH O SS AN _ 
SENSOR STATUS : NORMAL DELAY i \ 
TRANSMISSION : LF INITIATE TH q | \ 

TIRE TYPE : 65 psi 


cr SER 
Fig 1| Sensor status (normal) | Executing "SET SENSOR STATUS" 


4. Is data unable to be retrieved for any sensor? 


YES 
Check for damaged of TPMS sensor on affected wheel. 
Replace TPMS sensor if necessary and register sensor ID with 'TPMS exciter". 
Go to "Verification of Vehicle Repair" procedure. 


| NO = = = 


Substitute with a known-good TPM receiver module and check for proper operation. 
If the problem is corrected, replace TPM receiver module and then go to "Verification of Vehicle Repair" 
procedure. 


Verification of Vehicle Repair 
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After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 

2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 

YES 
Go to the applicable troubleshooting procedure. 


EA O = 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1341 


Component Location 


General Description 

The LFI is located at each vehicle wheel house (FL, FR. RL, RR) High-Line systems are fitted with LFI units. An 
LFI unit is mounted in each wheel well of a vehicle to enable the Receiver unit to determine the vehicle position of 
each WE for which it has a stored ID code. Using a digital bi-directional serial control line to each LFI, the Receiver 
can activate an LFI to send out an LF message and trigger the WE sensor near its location to respond with an RF 
transmission. By activating the LFI units one at a time, the Receiver can automatically locate the vehicle position of 
each WE. For fault detection, the LFI will report back its "operating properly" status to the receiver via the control 
line. 

The transmitter is capable of receiving an LF signal from a Low Frequency Initiator (LFI) mounted in the wheel well. 
The transmitter responds to a valid command from the LFI with a RF respond. The transmitter changes from 
Normal state to Storage state and from Storage state to Normal state with a valid command from the LFI with a RF 
response. The LF communication prolongs battery life (through state changes) and determines sensor location 
(through one-to-one handshaking between LFI and transmitter). 


DTC Description 
This DTC indicates that Auto-location timing is completed and ECU did not receive a datagram from the 
FL/FR/RL/RR WE sensor due to LFI trigger. The most likely cause is a transmission obstacle. 


DTC Detecting Condition 
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DTC strategy | ° LF/ RF check e Faulty harness/ 
Connection 


e No initiated RF message received from any sensor after LF try e Sensors incorrectly 
from initiator configured as low line. 


Enable 


dit sate 
E e 4km < Distance traveled during 12min. < 40km * Faulty TPMS initiator 


e Faulty TPMS receiver 
Threshold value | * No initiated messages received during Auto-location. ° Shielding in/ on vehicle. 
. ED , ae e Incorrectly fitted sensor/ 
Diagnosis time | * 12~13 minutes - once per ignition cycle on Auto-locate. Initiator 


Monitor Scantool Data 


1. Park the vehicle on a level surface. 
2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


3. Select "TPMS DIAGNOSIS" mode. 
4. Select the "FULL" mode of "CURRENT DATA" function. 
5. Monitor the parameter of senor on the 'TPMS exciter' or scan tool after 13minutes. 


psi SPEE 
S3 TEMP. i: =F RF RSSI B BMY 
S3 TRANS. jean 
53 BAT. LULO G 
ZE rsi ZEW rsi 
S4 TEMP. [é Sk j S4 TEMP. po Gks ; 
S4 TRANS. PELAN Si Bat. LULDLOUDE MSi TRANS. [Oo 

S2 PRESS. fig i SQ nornar S2 PRESS. REMMISEEES4 BAT. LULDO Ge 

S2 TEMP. it SZ TENP. (ang 
S2 TRANS. Peay S2 TRANS. LEUAN 


Cr SA PNORMAL 52 BAT.LUL O HLA 


Fig 1 | Sensor current data (normal) || 


6. Is parameter normal? 


YES 
Fault is intermittent. It has been repaired and TPMS receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 
Check for vehicle interference sources. 
Repair if necessary and then go to "Verification of Vehicle Repair" procedure. 


1 
S3 TRANS. peep 


S3 BAT. LULU LGIA 


Sensor current data (failure) 
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Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 
3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present ? 
YES 
Go to the applicable troubleshooting procedure. 


| NO = = = |] 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1342 


Component Location 


General Description 

The LFI is located at each vehicle wheel house (FL, FR. RL, RR) High-Line systems are fitted with LFI units. An 
LFI unit is mounted in each wheel well ofa vehicle to enable the Receiver unit to determine the vehicle position of 
each WE for which it has a stored ID code. Using a digital bi-directional serial control line to each LFI, the Receiver 
can activate an LFI to send out an LF message and trigger the WE sensor near its location to respond with an RF 
transmission. By activating the LFI units one at a time, the Receiver can automatically locate the vehicle position of 
each WE. For fault detection, the LFI will report back its "operating properly" status to the receiver via the control 
line. 

The transmitter is capable of receiving an LF signal from a Low Frequency Initiator (LFI) mounted in the wheel well. 
The transmitter responds to a valid command from the LFI with a RF respond. The transmitter changes from 
Normal state to Storage state and from Storage state to Normal state with a valid command from the LFI with a RF 
response. The LF communication prolongs battery life (through state changes) and determines sensor location 
(through one-to-one handshaking between LFI and transmitter). 


DTC Description 
This DTC indicates that Auto-location timing is completed and ECU did not receive a datagram from the 
FL/FR/RL/RR WE sensor due to LFI trigger. The most likely cause is a transmission obstacle. 


DTC Detecting Condition 
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DTC strategy | ° LF/ RF check e Faulty harness/ 
Connection 


e No initiated RF message received from any sensor after LF try e Sensors incorrectly 
from initiator configured as low line. 


Enable 


dit sate 
E e 4km < Distance traveled during 12min. < 40km * Faulty TPMS initiator 


e Faulty TPMS receiver 
Threshold value | * No initiated messages received during Auto-location. ° Shielding in/ on vehicle. 
. ED , ae e Incorrectly fitted sensor/ 
Diagnosis time | * 12~13 minutes - once per ignition cycle on Auto-locate. Initiator 


Monitor Scantool Data 


1. Park the vehicle on a level surface. 
2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


3. Select "TPMS DIAGNOSIS" mode. 
4. Select the "FULL" mode of "CURRENT DATA" function. 
5. Monitor the parameter of senor on the 'TPMS exciter' or scan tool after 13minutes. 
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Fig 1 | Sensor current data (normal) || 


6. Is parameter normal? 


YES 
Fault is intermittent. It has been repaired and TPMS receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 
Check for vehicle interference sources. 
Repair if necessary and then go to "Verification of Vehicle Repair" procedure. 


1 
S3 TRANS. peep 


S3 BAT. LULU LGIA 


Sensor current data (failure) 
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Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 
3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present ? 
YES 
Go to the applicable troubleshooting procedure. 


| NO = = = |] 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1343 


Component Location 


General Description 

The LFI is located at each vehicle wheel house (FL, FR. RL, RR) High-Line systems are fitted with LFI units. An 
LFI unit is mounted in each wheel well ofa vehicle to enable the Receiver unit to determine the vehicle position of 
each WE for which it has a stored ID code. Using a digital bi-directional serial control line to each LFI, the Receiver 
can activate an LFI to send out an LF message and trigger the WE sensor near its location to respond with an RF 
transmission. By activating the LFI units one at a time, the Receiver can automatically locate the vehicle position of 
each WE. For fault detection, the LFI will report back its "operating properly" status to the receiver via the control 
line. 

The transmitter is capable of receiving an LF signal from a Low Frequency Initiator (LFI) mounted in the wheel well. 
The transmitter responds to a valid command from the LFI with a RF respond. The transmitter changes from 
Normal state to Storage state and from Storage state to Normal state with a valid command from the LFI with a RF 
response. The LF communication prolongs battery life (through state changes) and determines sensor location 
(through one-to-one handshaking between LFI and transmitter). 


DTC Description 
This DTC indicates that Auto-location timing is completed and ECU did not receive a datagram from the 
FL/FR/RL/RR WE sensor due to LFI trigger. The most likely cause is a transmission obstacle. 


DTC Detecting Condition 
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DTC strategy | ° LF/ RF check e Faulty harness/ 
Connection 


e No initiated RF message received from any sensor after LF try e Sensors incorrectly 
from initiator configured as low line. 


Enable 


dit sate 
E e 4km < Distance traveled during 12min. < 40km * Faulty TPMS initiator 


e Faulty TPMS receiver 
Threshold value | * No initiated messages received during Auto-location. ° Shielding in/ on vehicle. 
. ED , ae e Incorrectly fitted sensor/ 
Diagnosis time | * 12~13 minutes - once per ignition cycle on Auto-locate. Initiator 


Monitor Scantool Data 


1. Park the vehicle on a level surface. 
2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


3. Select "TPMS DIAGNOSIS" mode. 
4. Select the "FULL" mode of "CURRENT DATA" function. 
5. Monitor the parameter of senor on the 'TPMS exciter' or scan tool after 13minutes. 
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Fig 1 | Sensor current data (normal) || 


6. Is parameter normal? 


YES 
Fault is intermittent. It has been repaired and TPMS receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 
Check for vehicle interference sources. 
Repair if necessary and then go to "Verification of Vehicle Repair" procedure. 


1 
S3 TRANS. peep 


S3 BAT. LULU LGIA 


Sensor current data (failure) 


Page 115 of 140 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 
3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present ? 
YES 
Go to the applicable troubleshooting procedure. 


| NO = = = |] 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1344 


Component Location 


General Description 

The LFI is located at each vehicle wheel house (FL, FR. RL, RR) High-Line systems are fitted with LFI units. An 
LFI unit is mounted in each wheel well ofa vehicle to enable the Receiver unit to determine the vehicle position of 
each WE for which it has a stored ID code. Using a digital bi-directional serial control line to each LFI, the Receiver 
can activate an LFI to send out an LF message and trigger the WE sensor near its location to respond with an RF 
transmission. By activating the LFI units one at a time, the Receiver can automatically locate the vehicle position of 
each WE. For fault detection, the LFI will report back its "operating properly" status to the receiver via the control 
line. 

The transmitter is capable of receiving an LF signal from a Low Frequency Initiator (LFI) mounted in the wheel well. 
The transmitter responds to a valid command from the LFI with a RF respond. The transmitter changes from 
Normal state to Storage state and from Storage state to Normal state with a valid command from the LFI with a RF 
response. The LF communication prolongs battery life (through state changes) and determines sensor location 
(through one-to-one handshaking between LFI and transmitter). 


DTC Description 
This DTC indicates that Auto-location timing is completed and ECU did not receive a datagram from the 
FL/FR/RL/RR WE sensor due to LFI trigger. The most likely cause is a transmission obstacle. 


DTC Detecting Condition 
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DTC strategy | ° LF/ RF check e Faulty harness/ 
Connection 


e No initiated RF message received from any sensor after LF try e Sensors incorrectly 
from initiator configured as low line. 


Enable 


dit sate 
E e 4km < Distance traveled during 12min. < 40km * Faulty TPMS initiator 


e Faulty TPMS receiver 
Threshold value | * No initiated messages received during Auto-location. ° Shielding in/ on vehicle. 
. ED , ae e Incorrectly fitted sensor/ 
Diagnosis time | * 12~13 minutes - once per ignition cycle on Auto-locate. Initiator 


Monitor Scantool Data 


1. Park the vehicle on a level surface. 
2. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


3. Select "TPMS DIAGNOSIS" mode. 
4. Select the "FULL" mode of "CURRENT DATA" function. 
5. Monitor the parameter of senor on the 'TPMS exciter' or scan tool after 13minutes. 
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Fig 1 | Sensor current data (normal) || 


6. Is parameter normal? 


YES 
Fault is intermittent. It has been repaired and TPMS receiver module memory is not cleared yet. 
Go to "Verification of vehicle Repair" procedure. 
Check for vehicle interference sources. 
Repair if necessary and then go to "Verification of Vehicle Repair" procedure. 


1 
S3 TRANS. peep 


S3 BAT. LULU LGIA 


Sensor current data (failure) 
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Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 

YES 
Go to the applicable troubleshooting procedure. 


| NO = = = |] 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1660 


Component Location 


General Description 

TPM Receiver is integrated with the TPM module installed at the bottom of the steering column. The operating 
battery of TPM module is supplied from the vehicle battery. Data such as Tire pressure, Tire Temperature, TPM 
sensor battery status and TPM sensor valve ID from TPM sensors are transmitted to TPM receiver in the form of 
RF signal. TPM module accomplishes Tire Monitoring and Warning Logic with received data. 


DTC Description 
This DTC indicates that the receiver has not received any RF messages. The most likely cause is receiver RF circuit 
failure / RF screening. 


DTC Detecting Condition 


Detecting Condition 
DTC strategy | ° Internal RF circuit check of Receiver module 


Enable e No valid RF data for 12 min from any sensor 
conditions e RF messages and the signal levels are unexpected * Faulty TPMS 


Receiver module 
Threshold e Internal RF circuit fault 
value 


e 12 ~13 minutes 


Component Inspection 
Check status of all TPM sensor 
1. Turn ON 'TPMS exciter'’. 
2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
Execute "SET SENSOR STATUS" of each wheel. 


ID : ABS739E8 


PRESURE : 47.8 psi 
TEMPERATURE : 66 BS 
BATTERY LEVEL : OK 

SENSOR OPTION : HIGH 

SENSOR STATUS : NORMAL DELAY 
TRANSMISSION : LF INITIATE TH 


TIRE TYPE : 65 psi 
[Lou ] 


SET SENSOR STATUS | 
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Figg Sensor status (normal) 


3. Are status of all sensors "normal"? 


Check TPM receiver RF shielding. 


Ifit is OK, go to "Check TPM receiver" as follows. 


Repair if necessary and go to "Verification of Vehicle Repair" procedure. 


EA = = 


Change status of all TPM sensors into "normal" status with 'TPMS exciter". 


Go to "Verification of Vehicle Repair" procedure. 
Check TPM receiver 


1. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


L Connec: the DLC for TPMS exciter | 


2. Clear DTC. 

3. IG OFF & IG ON. Wait 4 minutes. 

4. Execute "Diagnostic Trouble Codes(DTCs)". 
5. Is 'C1660' present ? 


YES 


Substitute with a known-good TPM Receiver module and check for proper operation. 
If the problem is corrected, replace TPM Receiver module and go to "Verification of vehicle Repair" 


procedure. 


EA O = 


TPM receiver complete successful Auto-Learn. 
System is OK. 
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Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 

YES 
Go to the applicable troubleshooting procedure. 


| NO = = = 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1661 


Component Location 


General Description 

TPM Receiver is integrated with the TPM module installed at the bottom of the steering column. The operating 
battery of TPM module is supplied from the vehicle battery. Data such as Tire pressure, Tire Temperature, TPM 
sensor battery status and TPM sensor valve ID from TPM sensors are transmitted to TPM receiver in the form of 
RF signal. TPM module accomplishes Tire Monitoring and Warning Logic with received data. 


DTC Description 
This DTC indicates that the receiver has a problem reading or writing to EEPROM. 


DTC Detecting Condition 


DTC strategy | * Receiver module check 


Enable , E e Transient over voltage 
sdin: e Reading or writing problem to EEPROM due to vehicle fault (fault 
would typically recover) 


Threshold value| * EEPROM in the receiver module fault e Faulty TPMS Receiver 
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Component Inspection 
1. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


_ Connec: the DLC for TPMS exciter | 


2. Clear DTC. 
3. IG OFF & IG ON. Wait 4 minutes. 
4. Execute "Diagnostic Trouble Codes(DTCs)". 
5. Is 'C1661' present ? 
Substitute with a known-good TPM Receiver module and check for proper operation. 
If the problem is corrected, replace TPM Receiver module and go to "Verification of vehicle Repair" 


procedure. 
TPM receiver complete successful Auto-Learn. 
System is OK. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 
1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 
3. Operate the vehicle within DTC Enable conditions in General information. 
4. Are any DTCs present ? 


eS å ë = y y O 


Go to the applicable troubleshooting procedure. 


EA = = |] 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1664 


Component Location 
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General Description 


TPM Receiver is integrated with the TPM module installed at the bottom of the steering column. The operating 
battery of TPM module is supplied from the vehicle battery. Data such as Tire pressure, Tire Temperature, TPM 
sensor battery status and TPM sensor valve ID from TPM sensors are transmitted to TPM receiver in the form of 
RF signal. TPM module accomplishes Tire Monitoring and Warning Logic with received data. 


DTC Description 


This DTC indicates that the receiver has not recetved any RF messages. The most likely cause is receiver module 
failure. 


DTC Detecting Condition 
DTC strategy | * LF/ RF check e Faulty TPMS receiver 


e Faulty harness/ Open | 
Enable e Not able to any sensors eraiten not 
conditions e 4km < Distance traveled during 12min. < 40km common initiator supply | 


Threshold value | ° TPMS receiver module fault e No initiator connected 
e All sensors incorrectly 
e 12~13 minutes configured as Low line 


Component Inspection 
Check status of all TPM sensor 
1. Turn ON 'TPMS exciter'. 
2. Select "TIRE SNSR CONFIG(EXCITER)" mode. 
Execute "SET SENSOR STATUS" of each wheel. 


SEI SENSOR STATUS | 
ID : A85739E8 


PRESURE : 47.8 psi A 
TEMPERATURE : 66 F 

BATTERY LEVEL : OK 

SENSOR OPTION : HIGH C) 


SENSOR STATUS : NORMAL DELAY 
TRANSMISSION : LF INITIATE TH 
TIRE TYPE : 65 psi 


| Fig 1, Sensor status (normal) Executing "SET SENSOR STATUS" 
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3. Are status of all sensors "normal"? 


eS ee 


Check TPM receiver RF shielding. 

If it is OK, go to "Check TPM receiver" as follows. 

Repair if necessary and go to "Verification of Vehicle Repair" procedure. 
Change status of all TPM sensors into "normal" status with 'TPMS exciter’. 
Go to "Verification of Vehicle Repair" procedure. 


Check TPM receiver 
1. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


_ Connect the DLC for TPMS exciter | 


2. Clear DTC. 
3. IG OFF & IG ON. Wait 4 minutes. 
4. Execute "Diagnostic Trouble Codes(DTCs)". 
5. Is 'C1664' present ? 
Substitute with a known-good TPM Receiver module and check for proper operation. 
If the problem is corrected, replace TPM Receiver module and go to "Verification of vehicle Repair" 
procedure. 
| NO ne 
TPM receiver complete successful Auto-Learn. 
System is OK. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 


eS -= ë O 


Go to the applicable troubleshooting procedure. 


EA = = 7 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1665 


Component Location 
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General Description 

TPM Receiver is integrated with the TPM module installed at the bottom of the steering column. The operating 
battery of TPM module is supplied from the vehicle battery. Data such as Tire pressure, Tire Temperature, TPM 
sensor battery status and TPM sensor valve ID from TPM sensors are transmitted to TPM receiver in the form of 
RF signal. TPM module accomplishes Tire Monitoring and Warning Logic with received data. 


DTC Description 


This DTC indicates that ECU detects short circuit with supply FET off (12V short) or ECU detects short circuit with 
supply FET on (OV short). 


DTC Detecting Condition 


DTC strategy | ° Power supply circuit from Receiver check e Short circuit to GND 


Enable e Power supply circuit from Receiver short to GND between Receiver and 
conditions e Power supply circuit from Receiver short to 12V Initiator 


e Short circuit to 12V 
Threshold value | * Common supply output from receiver low when on. between Recewerond 
aa 


Monitor Scantool Data 


1. Park the vehicle on a level surface. 
2. Connect the 'TPMS exciter' or scan tool to Data Link Connector (DLC). 


| Connec: the DLC for TPMS exciter | 


3. Select "TPMS DIAGNOSIS" mode. 
4. Select "FULL" mode of "CURRENT DATA" function. 
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5. Monitor the parameter of senor on the 'TPMS exciter' or scan tool after 13minutes. 


re E 
| 


1.2 CURRENT DATA 


S3 PRESS. EJI psi 8 MPH &s SS. Bal psi 
S3 TEMP. 1 zF RF RSSI B EE SEU 53 TEMP. fel °F 


S3 TRANS. LELLA] .UOLT SES 53 TRANS. DALLOL) 
S3 BAT. LULQ@ aaa S1 PRESS. i} SEE Norna. 
S4 PRESS. psi S4 PRESS. ELM 
S4 TEMP. (o GMs 3 S4 TEMP. (emma 
S4 TRANS. FELLON Si BAT. LULIDIOODE S4 TRANS. LELY 
Se NORMAL S2 PRESS. REMMIEEES4 BAT. LULQ@unye 
[s2_tenr._ on 
S2 TRANS. ISULAN 
S2 BAT. NORMAL 


Fig 2| Sensor current data (failure) 


2 PRESS. £i] psi 


S2 TEMP. o Sii 
S2 TRANS. ESELA 
S2 BAT. LULA us 


Fig 1 | Sensor current data (normal) || 


6. Is parameter normal? 
YES 
Fault is intermittent. It has been repaired and TPMS receiver module memory is not cleared yet. 
Go to "Verification of Vehicle Repair" procedure. 


EA = = = | 


Go to "Inspection/ Repair" procedure. 


L 


Terminal and Connector Inspection 

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 

2. Thoroughly check all connectors (and connections) for looseness, bending, corrosion, contamination, 
deterioration, and/or damage. 

3. Has a problem been found? 


YES 
Repair if necessary and then go to "Verification of Vehicle Repair" procedure. 


EA = = = |] 


If it is 'Open in signal/ ground’, go to "Check Open" of "Signal Circuit Inspection" procedure. 
If it is 'short to battery in signal’, go to "Check Short to battery" of "Signal Circuit Inspection" procedure. 
If it is 'Short to ground in signal’, go to "Check Short to ground" of "Signal Circuit Inspection" procedure. 
SIGNAL CIRCUIT INSPECTION 
[CHECK OPEN] 
1. Ignition "OFF" 
2. Disconnect FL/FR/RL/RR initiator connector and TPMS receiver connector. 
3. Measure resistance between terminal "2" of FL/FR/RL/RR initiator harness connector and terminal "8 (FL), 10 (F 
7 (RL), 20 (RR)" of TPMS receiver connector. 


Specification: Approx. 0Q 
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4. Is the measured resistance within specifications? 


eS å ë = y O 


Go to "Ground Circuit Inspection" procedure. 


EA = č = | 


Check for open in signal harness. 
Repair as necessary and then go to "Verification of Vehicle Repair" procedure. 
[CHECK SHORT TO BATTERY] 
1. Ignition "OFF" 
2. Disconnect all initiator connector (FL/FR/RL/RR) and TPMS receiver connector. 
3. Measure resistance between terminal "2" and terminal "1" of each initiator harness connector. 


Specification: 00 


4. Is the measured resistance within specifications? 


eS ee 


Go to "5." as follows. 
Check for short to battery in signal harness. 
Repair as necessary and then go to "Verification of Vehicle Repair" procedure. 
5. Ignition "ON" 
6. Measure voltage between terminal "2" each initiator harness connector and chassis ground. 


Specification: Approx. 0V 


7. Is the measured voltage within specifications? 


YES 
Substitute with a known-good TPMS receiver and check for proper operation. 
If the problem is corrected, replace TPMS receiver and then go to "Verification of Vehicle Repair" procedure. 


EA 4 


Check for short to battery in signal harness. 
Repair as necessary and then go to "Verification of Vehicle Repair" procedure. 
[CHECK SHORT TO GROUND] 
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1. Ignition "OFF" 
2. Disconnect FL/FR/RL/RR initiator connector and TPMS receiver connector. 
3. Measure resistance between terminal "2" and terminal "3" of FL/FR/RL/RR initiator harness connector. 


4. Is the measured resistance within specifications? 
YES 
Substitute with a known-good TPMS receiver and check for proper operation. 
If the problem is corrected, replace TPMS receiver and then go to "Verification of Vehicle Repair" procedure. 
NO M 
Check for short to ground in signal harness. 
Repair as necessary and then go to "Verification of Vehicle Repair" procedure. 
GROUND CIRCUIT INSPECTION 
1. Ignition "OFF" 
2. Disconnect FL/FR/RL/RR initiator connector and TPMS receiver connector. 
3. Measure resistance between terminal "3" of FL/FR/RL/RR initiator harness connector and chassis ground. 


Specification: Approx. 0Q 


4. Is the measured resistance within specifications? 
YES 
Substitute with a known-good TPMS receiver and check for proper operation. 
If the problem is corrected, replace TPMS receiver and then go to "Verification of Vehicle Repair" procedure. 
Check for open in ground harness. 
Repair as necessary and then go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 
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4. Are any DTCs present ? 


YES 
Go to the applicable troubleshooting procedure. 


| NO = = |] 


System performing to specification at this time. 


Suspension System > Troubleshooting > C1668 


Component Location 


General Description 

TPM Receiver is integrated with the TPM module installed at the bottom of the steering column. The operating 
battery of TPM module is supplied from the vehicle battery. Data such as Tire pressure, Tire Temperature, TPM 
sensor battery status and TPM sensor valve ID from TPM sensors are transmitted to TPM receiver in the form of 
RF signal. TPM module accomplishes Tire Monitoring and Warning Logic with received data. 


DTC Description 
This DTC indicates that the receiver has detected an internal error. 


DTC Detecting Condition 


DTC strategy | * Receiver module check 


Enable e Transient over voltage 
conditions “An Internal error due to vehicle fault (fault 


would typically recover) 
Threshold value | ° TPMS Receiver module fault + Faulty TPMS Receiver 
e <3 sec. - Carried out once at Ignition ON 


Component Inspection 
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1. Connect 'TPMS exciter' or scantool to Data Link Connector(DLC). 


\ Ca NS È 


& P4 NG X 


_ Connec: the DLC ior TPMS exciter | 


2. Clear DTC. 

3. IG OFF & IG ON. Wait 4 minutes. 

4. Execute "Diagnostic Trouble Codes(DTCs)". 
5. Is 'C1668' present ? 


Substitute with a known-good TPM Receiver module and check for proper operation. 


If the problem is corrected, replace TPM Receiver module and go to "Verification of vehicle Repair" 
procedure. 


TPM receiver complete successful Auto-Learn. 
System is OK. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 


eS ee 


Go to the applicable troubleshooting procedure. 


EA = = 


System performing to specification at this time. 


Suspension System > Troubleshooting > C2510 


Component Location 


General Description 
The TPMS receiver unit must provide outputs continuously to drive the indicator lamps. The TREAD/ wheel 
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location indicator lamp on when pressure in one or more tires associated with the TPMS receiver unit have reported 


a pressure below the warning level threshold. The TPMS warning indicator lamp on when the TPMS receiver unit 
has detected a system fault. 


DTC Description 


This DTC indicates that the TREAD/ Wheel location/ DTC warning lamp is short circuit and therefore cannot be 
turned on. The most likely failure is harness/ digital clock(warning lamp) module/ connector/ receiver short circuit. 


DTC Detecting Condition 


DTC strategy | ° Input lamp/ LED current check 


pe e TREAD/ Diagnostic lamp/ LED circuit short to 12V 
conditions 


TREAD/ Di janis mA allowed each (ath pol E A 
time). TPMS receiver 


¢ LED's - 30mA allowed each. 50mA margin built in. Diagnosis 
Diagnosis time time 
e< 3s 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check all connectors (and connections) for looseness, bending, corrosion, contamination, 
deterioration, and/or damage. 
3. Has a problem been found? 
YES 
Repair if necessary and then go to "Verification of Vehicle Repair" procedure. 
No 
Go to "Charging System Inspection" procedure.. 
Control Circuit Inspection 
1. Engine "OFF" 
2. Disconnect digital clock(warning lamp) module connector and TPMS receiver connector. 
3. Engine "ON" 
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4. Measure voltage between terminal "12 (RR LED)/13 (FR LED)/14 (RL LED)/15 (FL LED)/16 (TREAD)/17 
(TPMS)" of TPMS receiver harness connector and chassis ground. 


Specifications: 0V 


— A 
20] 46 18/17 16 [15 [14 13 F 


5. Is the measured voltage within specifications? 
YES 


Substitute with a known-good TPMS receiver and check for proper operation. 
If the problem is corrected, replace TPMS receiver and then go to "Verification of Vehicle Repair" procedure. 


EA = = 


Check for short to power in control harness. 
Repair as necessary and then go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 


EA å O = y O 


Go to the applicable troubleshooting procedure. 


EA O ë = 


System performing to specification at this time. 


Suspension System > Troubleshooting > C2511 


Component Location 


General Description 
The TPMS receiver unit must provide outputs continuously to drive the indicator lamps. The TREAD/ wheel 
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location indicator lamp on when pressure in one or more tires associated with the TPMS receiver unit have reported 


a pressure below the warning level threshold. The TPMS warning indicator lamp on when the TPMS receiver unit 
has detected a system fault. 


DTC Description 


This DTC indicates that the TREAD/ Wheel location/ DTC warning lamp is short circuit and therefore cannot be 
turned on. The most likely failure is harness/ digital clock(warning lamp) module/ connector/ receiver short circuit. 


DTC Detecting Condition 


DTC strategy | ° Input lamp/ LED current check 


pe e TREAD/ Diagnostic lamp/ LED circuit short to 12V 
conditions 


TREAD/ Di janis mA allowed each (ath ol ee 
time). TPMS receiver 


e LED's - 30mA allowed each. 50mA margin built in. Diagnosis 
Diagnosis time time 
e< 3s 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check all connectors (and connections) for looseness, bending, corrosion, contamination, 
deterioration, and/or damage. 
3. Has a problem been found? 
YES 
Repair if necessary and then go to "Verification of Vehicle Repair" procedure. 
No 
Go to "Charging System Inspection" procedure.. 
Control Circuit Inspection 
1. Engine "OFF" 
2. Disconnect digital clock(warning lamp) module connector and TPMS receiver connector. 
3. Engine "ON" 
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4. Measure voltage between terminal "12 (RR LED)/13 (FR LED)/14 (RL LED)/15 (FL LED)/16 (TREAD)/17 
(TPMS)" of TPMS receiver harness connector and chassis ground. 


Specifications: 0V 


— A 
20] 46 18/17 16 [15 [14 13 F 


5. Is the measured voltage within specifications? 
YES 


Substitute with a known-good TPMS receiver and check for proper operation. 
If the problem is corrected, replace TPMS receiver and then go to "Verification of Vehicle Repair" procedure. 


EA = = 


Check for short to power in control harness. 
Repair as necessary and then go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 


EA å O = y O 


Go to the applicable troubleshooting procedure. 


EA O ë = 


System performing to specification at this time. 


Suspension System > Troubleshooting > C2512 


Component Location 


General Description 
The TPMS receiver unit must provide outputs continuously to drive the indicator lamps. The TREAD/ wheel 
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location indicator lamp on when pressure in one or more tires associated with the TPMS receiver unit have reported 


a pressure below the warning level threshold. The TPMS warning indicator lamp on when the TPMS receiver unit 
has detected a system fault. 


DTC Description 


This DTC indicates that the TREAD/ Wheel location/ DTC warning lamp is short circuit and therefore cannot be 
turned on. The most likely failure is harness/ digital clock(warning lamp) module/ connector/ receiver short circuit. 


DTC Detecting Condition 


DTC strategy | ° Input lamp/ LED current check 


pe e TREAD/ Diagnostic lamp/ LED circuit short to 12V 
conditions 


TREAD/ Di janis mA allowed each (ath ol ee 
time). TPMS receiver 


e LED's - 30mA allowed each. 50mA margin built in. Diagnosis 
Diagnosis time time 
e< 3s 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check all connectors (and connections) for looseness, bending, corrosion, contamination, 
deterioration, and/or damage. 
3. Has a problem been found? 
YES 
Repair if necessary and then go to "Verification of Vehicle Repair" procedure. 
No 
Go to "Charging System Inspection" procedure.. 
Control Circuit Inspection 
1. Engine "OFF" 
2. Disconnect digital clock(warning lamp) module connector and TPMS receiver connector. 
3. Engine "ON" 
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4. Measure voltage between terminal "12 (RR LED)/13 (FR LED)/14 (RL LED)/15 (FL LED)/16 (TREAD)/17 
(TPMS)" of TPMS receiver harness connector and chassis ground. 


Specifications: 0V 


— A 
20] 46 18/17 16 [15 [14 13 F 


5. Is the measured voltage within specifications? 
YES 


Substitute with a known-good TPMS receiver and check for proper operation. 
If the problem is corrected, replace TPMS receiver and then go to "Verification of Vehicle Repair" procedure. 


EA = = 


Check for short to power in control harness. 
Repair as necessary and then go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 


EA å O = y O 


Go to the applicable troubleshooting procedure. 


EA O ë = 


System performing to specification at this time. 


Suspension System > Troubleshooting > C2513 


Component Location 


General Description 
The TPMS receiver unit must provide outputs continuously to drive the indicator lamps. The TREAD/ wheel 
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location indicator lamp on when pressure in one or more tires associated with the TPMS receiver unit have reported 


a pressure below the warning level threshold. The TPMS warning indicator lamp on when the TPMS receiver unit 
has detected a system fault. 


DTC Description 


This DTC indicates that the TREAD/ Wheel location/ DTC warning lamp is short circuit and therefore cannot be 
turned on. The most likely failure is harness/ digital clock(warning lamp) module/ connector/ receiver short circuit. 


DTC Detecting Condition 


DTC strategy | ° Input lamp/ LED current check 


pe e TREAD/ Diagnostic lamp/ LED circuit short to 12V 
conditions 


TREAD/ Di janis mA allowed each (ath ol ee 
time). TPMS receiver 


e LED's - 30mA allowed each. 50mA margin built in. Diagnosis 
Diagnosis time time 
e< 3s 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check all connectors (and connections) for looseness, bending, corrosion, contamination, 
deterioration, and/or damage. 
3. Has a problem been found? 
YES 
Repair if necessary and then go to "Verification of Vehicle Repair" procedure. 
No 
Go to "Charging System Inspection" procedure.. 
Control Circuit Inspection 
1. Engine "OFF" 
2. Disconnect digital clock(warning lamp) module connector and TPMS receiver connector. 
3. Engine "ON" 
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4. Measure voltage between terminal "12 (RR LED)/13 (FR LED)/14 (RL LED)/15 (FL LED)/16 (TREAD)/17 
(TPMS)" of TPMS receiver harness connector and chassis ground. 


Specifications: 0V 


— A 
20] 46 18/17 16 [15 [14 13 F 


5. Is the measured voltage within specifications? 
YES 


Substitute with a known-good TPMS receiver and check for proper operation. 
If the problem is corrected, replace TPMS receiver and then go to "Verification of Vehicle Repair" procedure. 


EA = = 


Check for short to power in control harness. 
Repair as necessary and then go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 


EA å O = y O 


Go to the applicable troubleshooting procedure. 


EA O ë = 


System performing to specification at this time. 


Suspension System > Troubleshooting > C2514 


Component Location 


General Description 
The TPMS receiver unit must provide outputs continuously to drive the indicator lamps. The TREAD/ wheel 
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location indicator lamp on when pressure in one or more tires associated with the TPMS receiver unit have reported 


a pressure below the warning level threshold. The TPMS warning indicator lamp on when the TPMS receiver unit 
has detected a system fault. 


DTC Description 


This DTC indicates that the TREAD/ Wheel location/ DTC warning lamp is short circuit and therefore cannot be 
turned on. The most likely failure is harness/ digital clock(warning lamp) module/ connector/ receiver short circuit. 


DTC Detecting Condition 


DTC strategy | ° Input lamp/ LED current check 


pe e TREAD/ Diagnostic lamp/ LED circuit short to 12V 
conditions 


TREAD/ Di janis mA allowed each (ath pol E A 
time). TPMS receiver 


¢ LED's - 30mA allowed each. 50mA margin built in. Diagnosis 
Diagnosis time time 
e< 3s 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check all connectors (and connections) for looseness, bending, corrosion, contamination, 
deterioration, and/or damage. 
3. Has a problem been found? 
YES 
Repair if necessary and then go to "Verification of Vehicle Repair" procedure. 
No 
Go to "Charging System Inspection" procedure.. 
Control Circuit Inspection 
1. Engine "OFF" 
2. Disconnect digital clock(warning lamp) module connector and TPMS receiver connector. 
3. Engine "ON" 
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4. Measure voltage between terminal "12 (RR LED)/13 (FR LED)/14 (RL LED)/15 (FL LED)/16 (TREAD)/17 
(TPMS)" of TPMS receiver harness connector and chassis ground. 


Specifications: 0V 


— A 
20] 46 18/17 16 [15 [14 13 F 


5. Is the measured voltage within specifications? 
YES 


Substitute with a known-good TPMS receiver and check for proper operation. 
If the problem is corrected, replace TPMS receiver and then go to "Verification of Vehicle Repair" procedure. 


EA = = 


Check for short to power in control harness. 
Repair as necessary and then go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 


EA å O = y O 


Go to the applicable troubleshooting procedure. 


EA O ë = 


System performing to specification at this time. 


Suspension System > Troubleshooting > C2515 


Component Location 


General Description 
The TPMS receiver unit must provide outputs continuously to drive the indicator lamps. The TREAD/ wheel 
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location indicator lamp on when pressure in one or more tires associated with the TPMS receiver unit have reported 


a pressure below the warning level threshold. The TPMS warning indicator lamp on when the TPMS receiver unit 
has detected a system fault. 


DTC Description 


This DTC indicates that the TREAD/ Wheel location/ DTC warning lamp is short circuit and therefore cannot be 
turned on. The most likely failure is harness/ digital clock(warning lamp) module/ connector/ receiver short circuit. 


DTC Detecting Condition 


DTC strategy | ° Input lamp/ LED current check 


pe e TREAD/ Diagnostic lamp/ LED circuit short to 12V 
conditions 


TREAD/ Di janis mA allowed each (ath pol E A 
time). TPMS receiver 


¢ LED's - 30mA allowed each. 50mA margin built in. Diagnosis 
Diagnosis time time 
e< 3s 


Terminal and Connector Inspection 
1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be 
caused by interference from other electrical systems, and mechanical or chemical damage. 
2. Thoroughly check all connectors (and connections) for looseness, bending, corrosion, contamination, 
deterioration, and/or damage. 
3. Has a problem been found? 
YES 
Repair if necessary and then go to "Verification of Vehicle Repair" procedure. 
No 
Go to "Charging System Inspection" procedure.. 
Control Circuit Inspection 
1. Engine "OFF" 
2. Disconnect digital clock(warning lamp) module connector and TPMS receiver connector. 
3. Engine "ON" 
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4. Measure voltage between terminal "12 (RR LED)/13 (FR LED)/14 (RL LED)/15 (FL LED)/16 (TREAD)/17 
(TPMS)" of TPMS receiver harness connector and chassis ground. 


Specifications: 0V 


5. Is the measured voltage within specifications? 


YES 
Substitute with a known-good TPMS receiver and check for proper operation. 
If the problem is corrected, replace TPMS receiver and then go to "Verification of Vehicle Repair" procedure. 


EA = = 


Check for short to power in control harness. 
Repair as necessary and then go to "Verification of Vehicle Repair" procedure. 


Verification of Vehicle Repair 
After a repair, it is essential to verify that the fault has been corrected. 

1. Connect TPMS exciter or scantool and select "Diagnostic Trouble Codes(DTCs)" mode 
2. Using a TPMS exciter or scantool, Clear DTC. 

3. Operate the vehicle within DTC Enable conditions in General information. 

4. Are any DTCs present ? 


EA å O = y O 


Go to the applicable troubleshooting procedure. 


EA = = 


System performing to specification at this time. 
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Transfer System > Transfer Case Assembly > Schematic Diagrams (M5UR1) 


SORENTO(BL) > 2007 > G 3.3 DOHC > Transfer System 
TCCM 


EST Circuit diagram (1) 


j *, Of, A, ae) 7.) a 
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ATT(or TOD) Circuit diagram (2) 
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Transfer System > Transfer Case Assembly > Description and Operation (M5UR1) 


EST (ELECTRONIC SHIFT TRANSFER) 


INTRODUCTION 


EXT system is a kind of part time 4 wheel drive system and its full name is "Electronic shift transfer". Instead of 


Page 3 of 67 
previous free wheel hub, FRRD (Free Running Differential) was adopted and this one is for SOTF (shift on the fly) 
while vehicle driving. When the vehicle runs with 2WD again, the front axle will be rotated idly due to the vehicle 
speed and thismakes the noise and vibration on the propeller shaft and ring gear set. Therefore FRRD will prevent 
these phenomena to get a driving stability, efficiency and improved NVH. 

When 4WD is selected by driver, a FRRD air pump motor operates and a dog clutch in FRRD is engaged to pinion 
shaft making s front wheels drive. Therefore the front propeller shaft and the front drive shaft are coupled rotating 
together. Oppositely, if 2WD is selected by a driver, the dog clutch ina FRRD is disengaged resulting in 
disconnection between the front propeller shaft and the front drive shaft. 


TOD (TORQUE ON DEMAND) OR ATT (ACTIVE TORQUE TRANSFER) 

INTRODUCTION 

TOD system is a kind of full time 4 wheel drive system and its full name is "Torque on demand". The optimum engine 
torque distribution ration between front and rear is controlled by TOD transfer case. This transfer case is controlled 
and operated by independent control module, that is TCCM (Transfer case control module) and it is located under 
the crash padon passenger side. 


The torque transmission ratio to front and rear side is not fixed and it is changed and controlled continuously 
depends on the road and vehicle driving condition. 

Basically the torque split ratio will be 0:100 (that is "FR" situation) on road driving with low and medium vehicle 
speed. If there is any amount of slip on the rear wheel, the optimum amount of torque will be distributed to front 
wheel to get a stable driving performance. 

The range of torque split ratio is from 0:100 to 50:50. It means the maximum torque amount of front wheel cannot 
be higher than rear wheel in any kind of road or vehicle condition. 

According to the speed signal of front and rear wheel from each sensor, the engine torque information from engine 
ECM, EMC (Electro magnetic clutch) will be activated and it will result the change of depressing force to the 
multiple disc clutch. If the force is high, more engine torque will be transmitted to front wheel. 

Oppositely, if it becomes low, the torque to front side also will be decreased. It means the slip inside of multiple disc 
clutch will be increased also. Therefore the oil pump for lubrication of clutch is installed and very important for the 
overall system durability. 
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AUTO-LOW control 


SYSTEM DIAGRAM 
ACTIVE TORQUE TRANSFER (ATT) 


4WD MODE 


SWITCH not WARNING LAMP 
Cc) AUTO a LOW (EI < C) 


bcadocpaassaneiscpiecpeseceiiecocaasóy 


PLANETARY GEAR 


| REAR SPEED 
ORN SENSOR 


re Lond ACCEL (TRS) | 


FRONT _»__BRAKE SIGNAL | MOTOR | | 
~— | ) wy || ||| ( ) 
_______/ wreuurcH signal? { TOD jg n 

fa ECU Ajil 

ATT : "N" SIGNAL» s 


Linsacigqipaccaquatqecnansccepicepecceemacecannt 


ABS 


ECU ate ‘LOW SIGNAL 
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Transfer System > Transfer Case Assembly > Troubleshooting (M5UR1) 


ELECTRIC SHIFT TRANSFER 
1. Ifa malfunction occurs, the 4WD indicator lamp will blink to warn the driver. 


2. Following items will be indicated 
(1) TCCM 


(2) Shift motor 
(3) Magnetic synchronizer clutch 
(4) Speed sensor 
(5) Hub solenoid 
(6) Selector switch 
(7) Motor position sensor 
3. DTC Table 


TCCM 
Shift motor 
Synchronizer 
clutch 
Speed sensor 


Hub solenoid 
Selector 
switch 
Motor 
position 
sensor 


4. DTC Indication 
(1) Indicator lamp check (0.6S) 


(2) Lamp OFF (3S) 

(3) DTC Indication 

(4) OFF (3S) 

(5) Repeat steps 3), 4) 

(6) Repeat steps 3), 4), 5) for additional faults. 


5. Meaning of code 
0 : Lamp ON for 0.5 second 
1 : Lamp ON for 1 second 
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6. EX) TCCM Fault (DTC : 001) 
(1) Indicator lamp check (0.6S) 


(2) Lamp OFF (3S) 

(3) Lamp ON (0.5S) 
(4) Lamp OFF (0.5S) 
(5) Lamp ON (0.5S) 
(6) Lamp OFF (0.5S) 
(7) Lamp ON (1S) 

(8) Lamp OFF (3S) 

(9) Repeat steps 3) - 8). 


READING METHOD 
Normal 


Fault 
IG ON DTC 
lo.es 05S 05S 1S | 
~—a— 5V 
| | 3S | | | | | | 38 | 
=! ov 
0.58 0.5S 
0 0 1 
[Example] 
35 35 35 35 
[0] [0] [0] [0] 
| | 
Diagnostic Trouble Code 3Times output 
0.6 Sec FLASH 


DTC PATTERN 
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Output pattern 


i i 
Magnetic synchronizer 
clutch 


n B 
mee 
Select switch 
_ 


ACTIVE TORQUE TRANSFER (TOD) 
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P1725 TOD CONTROL MODULE(CHECKSUM) 
ERROR 

P1726 THROTTLE POSITION INPUT - LOSS OF 
SIGNAL 

P1727 THROTTLE POSITION INPUT - OUT OF 
RANGE 


P1735 [SPEED SENSOR REFERENCE -HIGH INPUT | 
pins [surrMotoR-onEN | 
P1737 |sitirr MOTOR- OPENSHORT TO GROUND) 
P1739 [GENERAL POSITION ENCODER FAULT | 
pina [posmions-suoerTo GrouD | 
pins posmion 4 stiokrTo GRouND | 


DTC Memory Erase 
DTC memory in case of the Active Torque Transfer type is erased by the Hi-Scan. 
SELF-DIAGNOSIS PROCEDURE FOR EST(MANUAL) 
1. Connect a Hi-scan to the self-diagnosis connector on the engine room OBD connector. (the lower inside of crash 
pad in driver's side) 
2. Turn the ignition ON. 


3. Select and operate according to the instructions on the Hi-scan screen. 


(1) Select "KIA VEHICLE DIAGNOSIS". 
(2) Select "VEHICLE NAME", 
(3) Select "4WD SYSTEM". 


KIA VEHICLE DIAGNOSIS 
MODEL : SORENTO 2004MY 


. TROUBLE SHOOTING 

. ENGINE CONTROL 

. AUTOMATIC TRANSAXLE 

. ANTI-LOCK BRAKE SYSTEM 

. SAS-AIRBAG 

. ELEC. POWER STEERING 
07. 4WD 
08. CODE SAVING 


(4) Select "4WD(EST-MANUAL)". 
KIA VEHICLE DIAGNOSIS 


MODEL : SORENTG 2004MY 
SYSTEM : 4WD 


01. 4WD(EST-MANUAL) 


02, 4WD(TOD-AUTO) 


(5) Select "01.DIAGNOSTIC TROUBLE CODES". 
It shows diagnostic trouble code list. 


1. KIA VEHICLE DIAGNOSIS 
MODEL : SORENTO 2004MY 
SYSTEM : 4WD 


4WD(EST-MANUAL) 


01. DIAGNOSTIC TROUBLE CODES 


1.1 DIAGNOSTIC TROUBLE CODES 


010. SHIFT MOTOR 

011. MAGNETIC S/CLUTCH 

100, SPEED SENSOH 

101, HUB SOLENOID VALVE 

110. SELECTOR SWITCH 

111. MOTOR POSITION SENSOR 


NUMBER OF DTC ; 7 ITEMS 
HELP ERAS 


ERAES THE DIAGNOSTIC TROUBLE CODES FOR EST 
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1. Select and operate according to the instructions on the Hi-scan screen. 
(1) Select "KIA VEHICLE DIAGNOSIS". 


(2) Select "VEHICLE NAME", 

(3) Select "4WD SYSTEM". 

(4) Select "4WD(EST-MANUAL)". 

(5) Select "01.DIAGNOSTIC TROUBLE CODES". 


1.1 DIAGNOSTIC TROUBLE CODES 


1. PUT THE IG KEY OFF 
2. JUMP PIN ‘8' TO PIN '4 OF 
DIAG. TERMINAL IN ENGINE ROOM 
a. PUT THE IG KEY ON 
4, WAIT FOR 10 SEC, DONE 
PRESS 'DOWN' TO SEE DIAG. TERMINAL 


MIL CODE COUNTER : 000 
HELP ERAS FLOW PART 


1.1 DIAGNOSTIC TROUBLE CODES 
<DIAG. TERMINAL IN ENGINE ROOM> 


JUMP PIN '8' TO PIN '4'. PRESS ESC 


MIL CODE COUNTER : 000 
HELP | ERAS FLOW PART 


SELF-DIAGNOSIS PROCEDURE FOR TOD(AUTO) 
1. Select and operate according to the instructions on the Hi-scan screen. (Refer to EST(MANUAL) procedures) 


KIA VEHICLE DIAGNOSIS 
MODEL : SORENTG 2004MY 
SYSTEM : 4WD 

01. 4WD(EST-MANUAL} 
02. 4WD(TOD-AUTO) 


1. KIA VEHICLE DIAGNOSIS 


MODEL : SORENTG 2004MY 
SYSTEM : 4WD 


4WD(TOD-AUTO) 


01. DIAGNOSTIC TROUBLE CODES 


EST standard input and output value in TCCM 


No. Items Condition Remarks 
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OUTPUT 
(2H-4H-4L) 


N 


CLUTCH COIL |IDLE 


N 1 


Nn 


CODE : 1010 *MTR POS. 

o o E CODE : 0011 CODE: 

4H—4L |CODE: 1100 1/2/3/4 = XXXX 
LOGIC HI(1) : 5V (1=5V dc) 
LOGIC LO(0) : 0.5V or less (0<0.5V dc) 


A6 | SPEED SENSOR | IDLE *VSS of 60KPH 


HI: 16.4V 
LOW : -6.4V 


SW OFF 
SW ON 


A8 |4H DISPLAY |SW OFF 
= om 
A9 | BATT IGN OFF 
S fam 
1 IGN OFF 


— 


1 
CODE : 
4H—4L CODE: 1100 1/2/3/4 = XXXX 
LOGIC HI(1) : 5V (1=5V dc) 
LOGIC LO(0) : 0.5V or less (0<0.5V dc) 


SW OFF ore foe 4.5 ~ 5.5V 
SWON | ON 0.5V or less 


14 INHIBITOR 
SW(AT) N DC OV 
CLUTCH 
SW(MT) 


D 
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A15|4L DISPLAY IDL("N") 


A16| MOTOR IDL("N") 
OUTPUT 
(4L4H-2H) a 


eee 3 a 1010 *MTR POS. 
NBO eae CODE: 0011 CODE : 
4H—4L |CODE: 1100 1/2/3/4 = XXXX 
LOGIC HI(1) : 5V (1=5V dc) 
LOGIC LO(0) : 0.5V or less (o<0.5V dc) 
2| DIA.DISPLAY In comm. PULSE 
4V of more 
- 1-0.9V 


= pale as O O 
snow mao ooo oo o 
WARNING LAMP OPERATING CONDITIONS 


INDICATOR 
Items Condition 


Description 


OPEN OR 
SHORT(GND) . No warning lamp blink or ON 
. AUTO «> 4LOW shift is possible 


SHIFT MOTOR 


. Warning lamp blinks after 1 sec. since the fault 
is occurred. 
. Fail at the "AUTO mode" 
- AUTO mode holding 
- "4LOW" lamp blinks if "4L" is selected 
. Fail at the "4LOW mode" 
- 4L mode holding 
- "4LOW lamp" blinks if "AUTO" is selected 
. Even though the fault is repaired, shift 
prevention is still existed. 
If IG. ON again, system is operated normally. 


SHIFT MOTOR 
POSITION SENSOR | Short to battery 1. Warning lamp blinks after 1 sec. since the fault 
(1), (2), (3), (4) is occurred. 
2. Fail at the "AUTO mode" 

- AUTO mode holding 

- "4LOW" lamp blinks if "4L" is selected 
3. Fail at the "4LOW mode" 

- 4L mode holding 

- "4LOW" lamp blinks if "AUTO" is selected 


SHORT(GND) 


FRT SPEED SENSOR| OPEN 
RR SPEED SENSOR | OPEN 


EMC OPEN 
(ELECTRO 

MAGNETIC 

CLUTCH) 


SHORT(GND) 


DTC LIST AND FAILSAFE 


EEPROM check sum fault | P1725 Default calibration data 


i 
ibrati ES 
TPS loss of signal P1726 TOD (TPS Idle) TOD Determined by wheel OFF 
slip only 
3 | TPS out of range P1727 TOD (TPS Idle) TOD Determined by wheel 
slip only 


battery 


TOD Haed GWD) 


4H mode fail, Rear speed 
sensor, EMC Touch off level 


bs Front speed sensor voltage P1730 
low 

Front speed sensor voltage 

; P1731 
i 


& 
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. Even though the fault is repaired, shift 
prevention is still existed. 
If IG. ON again, system is operated normally. 


. Warning lamp blinks after 0.5 sec. since the 
fault is occurred. 
. Fail at the "AUTO mode" 
- AUTO mode holding 
- "4LOW" lamp blinks if "4L" is selected 
. Fail at the "4LOW mode" 
- 4L mode holding 
- "4LOW" lamp blinks if "AUTO" is selected 
. Even though the fault is repaired, shift 
prevention is still existed. 
If IG. ON again, system is operated normally. 


. Warning lamp blinks after 0.8 sec. since the 
fault is occurred. 
. Fail at the "AUTO mode" 
- "AUTO" mode holding 
- "4LOW" lamp blinks if "4L" is selected 


. Fail at the "4LOW mode" 


- 4L mode holding 
- "4LOW" lamp blinks if "AUTO" is selected 


. Even though the fault is repaired, shift 


prevention is still existed. 
If IG. ON again, system is operated normally. 


fixing. 4L Mode fail, EMC 


/Lamp 
OFF 
OFF 
link 
Maximum level fixing. FF 


Page 14 of 67 


Rear speed sensor voltage 


4H mode fail, Front speed 
low sensor, EMC Touch off level 
fixing. 4L Mode fail, EMC 


TOD 
Rear speed sensor voltage 
Vehicle speed sensor P1734 4H mode fail, Zero speed OFF 
reference voltage low sensor, EMC Touch off level 
—> 
—> 


Vehicle speed sensor fixing. 4L Mode fail, EMC 
reference voltage high eg Maximum level fixing. 2ER 
Shift motor open/shorted Electric motor shifting : f 
to battery U | anaa = 
Shift motor open/shorted Electric motor shifting l : 
to ground eM | amaa 
: ; Electric motor shifting l 
A Essen | PT aaa 
General position encoder Electric motor shifting ; 
fault eM | GHA 
Position 1 shorted to Electric motor shifting . 
4H 4L 4H) 
Position 2 shorted to Electric motor shifting ; 
HAL 4H) 
P1740 OFF 
Position 3 shorted to Electric motor shifting No shifts 
(4H—4L—4H) 
Position 4 shorted to Electric motor shifting . 
HAL 4H) 


STANDARD INPUT AND OUTPUT VALUE IN TODCM 


be Signal 
No. Items ondition 


Rees bie) 

OUTPUT 
{ILLOW) 
DEEN 


g g g = 
© © O . 


— — — — — — — — — 
O Co | nN Nn ww N — © 


É 
E 


Vehicle PULSE *4LOW DUTY(- 
driving (PWM) ): 
88.72% 
FREQ : 50Hz 
DUTY(-) : 0~88% 
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DIAGNOSTIC 
DISPLAY 


6 


TPS (PWM) 


Bl 
B2 
B3 
B4 


0 | BS |SHIFT MOTOR 


1 

POSITION 2 

11 FRT SPEED 
SNSR 


13 | B8 | SPEED SNSR 
GND 

15 | A7 [MOTOR 
OUTPUT 
(LOW-HI) 


16 | A8 | SPEED 
REFERENCE 
GND FOR ECU 
GND FOR ECU 


A12 K-LINE 


ENCODER GND 


i AUTO/LOW SW. 


DC 
Vb 
0.5V or less 
PWM |HI: 4V MIN 
LOW : 0.9V MAX 
FREQ: 100Hz 
DUTY(-) : C.T-10%, W.O.T-83% 
AUTO |4V or more 
LOW _ |0.9V or less 
(AUTO mode : 4V or more) 


— AUTO | CODE : 0010 — 0000 

—LOW | CODE : 0101 — 0000 
LOGIC HI(1) : 4.5V or more 
LOGIC LO(0) : 0.5V or less 


PULSE *VSS 60KPH : 
985Hz 
4V or more 
30PULSE/PROPSHAFT REV. 
DUTY(-) : 50% 


1/2/3/4 = XXXX 


DC Vba 


iS 


0.9V or less 
4.75~5.25V 


OV 
wv 


IGN OFF Vbatt 


PULSE |LOGIC "0" : Vbatt 20% or less 
LOGIC "1" : Vbatt 80% or more 
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*IGN ON: 
Turned on for 


boot 
i 


P/R/D/2/L 
B13| ABS INPUT ABS OFF 


26 |B14| BRAKE SW. 


27 |B15|SHIFT MOTOR | IDLE 
POSITION 1 CODE : 0101 — 0000 


LOGIC HI(1) : 4.5V or more 1/2/3/4 = XXXX 
LOGIC LO(0) : 0.5V or less 


28 |B16|SHIFT MOTOR CODE : 0010 — 0000 
POSITION 3 CODE : 0101 — 0000 CODE : 
LOGIC HI(1) : 4.5V or more 1/2/3/4 = XXXX 


LOGIC LO(0) : 0.5V or less 


29 |B17|RR SPEED SNSR | Vehicle *VSS 60KPH : 
driving 966Hz 
4V or more 
30PULSE/PROPSHAFT REV. 
DUTY(-) : 50% 


30 |B18 | SHIFT MOTOR CODE : 0010 — 0000 *MTR POS. 
POSITION 4 CODE : 0101 — 0000 CODE : 
LOGIC HI(1) : 4.5V or more 1/2/3/4 = XXXX 
LOGIC LO(0) : 0.5V or less 


INSPECTION PROCEDURES FOR DIAGNOSTIC TROUBLE CODES 
DESCRIPTIONS 


TOD control unit starts self-diagnostic function after the ignition is switched ON. 

If TOD control unit detects failure for each circuit and component by comparing condition of the system with limited 
condition set inside TOD control unit, TOD control unit stores the failure code. 

The failure code stored in TOD control unit can be confirmed by scan tool and then outputs the four-digit code to 
the scan tool when the scan tool is connected to TOD data link connector in the engine room. 

Please refer to the self-diagnosis procedure for TOD(auto) in detail as followed. 

DIAGNOSTIC TROUBLE CODE SUMMARY 


CODE POSSIBLE CAUSE 


EEPROM CHECKSUM error 
- When EEPROM CHECKSUM of 1. Measure TCCU supply voltage 
P1725| TCCU is error 2. Inspect ground 


3. Inspect connection of relevant connector 


No signal of throttle position 
- When the signal of throttle position is 
not recognized 


Abnormality of throttle position signal 
- When the throttle position signal is 
error 


Open/short circuit of electro magnetic 
clutch(EMC) 
- When the electro magnetic 
clutch(EMC), the relevant connector 
or the wire is error 


Open(GND) circuit of EMC 
- When the EMC or the relevant 
connector or the wire is error 


Low voltage of front speed sensor 
- When front speed sensor is too low 
output voltage 


P1730 
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. Inspect malfunction of TCCU 


. Inspect communication line connection between engine 


ECU and TCCU 


. Diagnose defect of engine ECU 
. Inspect malfunction of TCCU 


. Inspect communication line connection between engine 


ECU and TCCU 


. Diagnose defect of engine ECU 


. Measure supply voltage of EMC 


e Inspection condition: IG ON / Engine driving 

e Specified value 
- Terminal voltage between TCCU No.4 and No.17: 
11-15V 


. Measure resistance of EMC(Item condition) 


e Inspection condition: With disconnecting the connector, 
inspect the wire side connector pin 

e Specified value 
- Terminal resistance between TCCU pin No.3 and 
No.17: 2.5 Q 
- Terminal voltage between TCCU pin No. 3 and 
No.17: LOW : 0V, HIGH : 11-15V 


. Inspect open/short circuit of cable related to the electro 


magnetic clutch(EMC) 


. Inspect abnormal connection of connector related to EMC 


. Inspect supply voltage of EMC 


e Inspection condition: IG ON / Engine driving 

e Specified value 
- Terminal voltage between TCCU No.4 and No.17: 
11-15V 


. Measure resistance of EMC(Item condition) 


e Specified value 
- Terminal resistance between TCCU pin No.3 and 
No.17: 2.5 Q 
- Terminal voltage between TCCU pin No. 3 and 
No.17 : LOW : OV, HIGH: 11-15V 


. Inspect output waveform of front speed sensor 


e Inspection condition: At driving 

e Specified value 
- Terminal voltage between TCCU pin No. 11 and 
No.13: LOW : below 0.9V, HIGH : 4.75-5.25V 


. Inspect abnormal connection of the relevant connector 


High voltage of front speed sensor 
- When front speed sensor is too high 
output voltage 


Low voltage of rear speed sensor 
- When rear speed sensor is too low 
output voltage 


High voltage of rear speed sensor 
- When rear speed sensor is too high 
output voltage 


Low standard voltage of speed sensor 
- When speed sensor is too low supply 
voltage 


High standard voltage of speed sensor 
- When speed sensor is too high supply 
voltage 


Open/short(power) circuit of shift motor 
- When the shift motor or the wire of 


(0S) 
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. Inspect open/short circuit related to cable 


. Inspect output waveform of front speed sensor 
e Inspection condition: At driving 
e Specified value 
- Terminal voltage between TCCU pin No. 11 and 
No.13: LOW : below 0.9V, HIGH : 4.75-5.25V 


2. Inspect abnormal connection of the relevant connector 


. Inspect open/short circuit related to cable 


. Inspect output waveform of rear speed sensor 
e Inspection condition: At driving 
e Specified value 
- Terminal voltage between TCCU pin No. 29 and 13: 
LOW : below 0.9V, HIGH : 4.75-5.25V 


2. Inspect abnormal connection of the relevant connector 


. Inspect open/short circuit related to cable 


. Inspect output waveform of rear speed sensor 
e Inspection condition: At driving 
e Specified value 
- Terminal voltage between TCCU pin No. 29 and 13: 
LOW : below 0.9V, HIGH : 4.75-5.25V 


2. Inspect abnormal connection of the relevant connector 


. Inspect open/short circuit related to cable 


. Measure supply voltage of speed sensor 
e Inspection condition: IG ON / At driving 
e Specified value 
- Terminal voltage between TCCU pin No. 16 and 13: 
4.75-5.25V 


2. Inspect abnormal connection of the relevant connector 


. Inspect open/short circuit related to cable 


. Measure supply voltage of speed sensor 
e Inspection condition: IG ON / At driving 
e Specified value 
- Terminal voltage between TCCU pin No. 16 and 13: 
4.75-5.25V 


2. Inspect abnormal connection of the relevant connector 


. Inspect open/short circuit related to cable 


. Inspect resistance of shift motor 


motor is error 


P1736 


Shift motor output short (GND) 
- When the shift motor or the wire of 
motor is error 


Shift system time out 
- When shift system is error 


Malfunction of position encoder 
- When the position encoder that 
recognizes shift motor is error 


Short circuit of "1" position (GND) 
- At short circuit between encoder signal 
No.1 and GND 
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e Inspection condition: With disconnecting the connector, 
inspect the wire side connector pin 

e Specified value 
- Terminal voltage between TCCU No.1 and No.2, 
No. 1 and No.15 : Specified value : 0.7 Q 
- Terminal resistance between TCCU pin No.14 and 
No.15, No.14 and No.2 : 0.7 Q 


. Inspect supply voltage of shift motor 


e Inspection condition: IG ON 
e Specified value : When "4H/4L" switch is operated, 11- 
15V (Battery voltage) 


. Inspect abnormal connection of the relevant connector 
. Inspect open/short circuit related to cable 


. Inspect resistance of shift motor 


e Inspection condition: With disconnecting the connector, 
inspect the wire side connector pin 

e Specified value 
- Terminal voltage between TCCU No.1 and No.2, 
No. 1 and No.15 : Specified value : 0.7 Q 
- Terminal resistance between TCCU pin No.14 and 
No.15, No.14 and No.2 : 0.7 Q 


. Inspect supply voltage of shift motor 


e Inspection condition: IG ON 
e Specified value : When "4H/4L" switch is operated, 11- 
15V (Battery voltage) 


. Inspect abnormal connection of the relevant connector 
. Inspect open/short circuit related to cable 


. Remove the motor and then connect the connector which 


of condition operate motor. 
If motor is operated, inspect transfer case assembly but if 
not, replace motor. 


. Inspect open/short circuit related to cable 
. Inspect defective connection of the relevant connector 


. Inspect open/short circuit related to cable 
. Inspect abnormal connection of the relevant connector 
. Inspect encoder 


. Inspect open/short circuit related to cable 
. Inspect abnormal connection of the relevant connector 
. Inspect encoder 
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Short circuit of "2" position (GND) 


isa At short circuit between encoder signal | 1. Inspect open/short circuit related to cable 


No.2 and GND 2. Inspect abnormal connection of the relevant connector 


3. Inspect encoder 
Short circuit of "3" position (GND) 
- At short circuit between encoder signal | 1. Inspect open/short circuit related to cable 
No.3 and GND . Inspect abnormal connection of the relevant connector 
. Inspect encoder 


Short circuit of "4" position (GND) 


- At short circuit between encoder signal | 1. Inspect open/short circuit related to cable 
No.4 and GND 


2. Inspect abnormal connection of the relevant connector 
. Inspect encoder 


Transfer System > Transfer Case Assembly > Repair procedures (M5UR1) 


SERVICE ADJUSTMENT PROCEDURES 
FLUID LEVEL INSPECTION 
1. Wipe fluid level plug and surrounding area clean. 
2. Remove fluid level plug. 
3. When transfer case is full, lubricant will just drip out fluid level plug opening. 
4. Add approved lubricant if required. 
5. Install fluid level plug and torque to 20 - 30 N-m (14 - 22 lb-ft). 


* To check or drain the lubricant, the transfer case should be warm. 
This is best done shortly after shutdown. 


e Do not use an impact wrench to remove or install the fill or drain plugs since this will damage female 
threads in transfer case cover. 


FLUID REPLACEMENT 
1. Wipe fluid level and drain plug and surrounding areas clean. 

2. Place suitable container under transfer case. 

3. Remove drain plug. 

4. Remove fluid level plug. 

5. Allow all lubricant to drain. 

6. Install drain plug and torque to 20 - 30 N-m (14 - 22 lb-ft). 

7. Add approved lubricant through fluid level plug opening until lubricant just begins to drip back out of opening. 
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8. Install fluid level plug and torque to 20 - 30 N-m (14 - 22 lb-ft). 


Transfer System > Transfer Case Assembly > Transfer Case > Description and Operation (M5UR1) 


4WD SYSTEM DESCRIPTION 
Dri Dri 
Drive type i ae ae Drive status Useful condition 
item mode 
Electric Shift Drive 2H 2WD, Rear wheel | Use on the roadway 
Transfer mode i 
e Use on the off-road or snowy and rainy 
road having slippery road surface. 


(EST type) 
e When turning on the roadway at low 
speed, vibration and noise happens by 
tight corner braking. 


Transfer 
e Necessary to stop the vehicle for transfer 
- M/T vehicle : 
Transfer the switch after pressing the 
clutch pedal. 
- A/T vehicle : 
Transfer the switch after positioning the 
A/T lever to "N". 
e All vehicles with 4L mode should stop 
the vehicle for transfer. 


Active Torque e Use on the various road surfaces 

Transfer including roadway, off-road, or snowy 

(ATT type) and rainy road haring slippery road 
surface. 

e Using multiple clutch, control the 
revolution difference between front and 
rear wheels electronically. 

So this mode can correspond to the 
various road surfaces by controlling the 
ATT unit automatically. 
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LOW 4WD LOW Refer to 4L of part time. 


Transfer | AUTO e |4WD(H) e e Necessary to stop the vehicle for transfer 
LOW 4WD(L) - M/T vehicle : 


Transfer the switch after pressing the 
clutch pedal. 


- A/T vehicle : 
Transfer the switch after positioning the 
A/T lever to "N" 
e All vehicles with 4L mode should stop 
the vehicle for transfer. 


EST POWER FLOW 
1. 2H Mode (Rear Wheel Drive) 
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Transmission output shaft 


Input shaft — Output shaft 
(Transfer direct connection) 


Rear propeller shaft 


. 4H Mode (Transfer Operation) 
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SWITCH 
(2H <—» 4H) 


TRANSMISSION 
INPUT SHAFT 


4H SHIFT CAM, 
RAIL, FORK 


MAGNETIC 
CLUTCH 
MAIN SHAFT 


CHAIN 
& FRT SHAFT 
FRRD 
OPERATION 


FRONT PROPELLER 
SHAFT 


REAR PROPELLER 
SHAFT 
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3. 4L Mode 
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SWITCH 
(4H <> 4L) 
TCCM 


4L SHIFT CAM 
MOTOR ; PLENATERY 
MAGNETIC 
CLUTCH 
CHAIN 
& FRT SHAFT MAIN SHAFT 


FRRD 
REAR PROPELLER 
SHAFT 
FRONT PROPELLER 


SHAFT 


TRANSMISSION 
INPUT SHAFT 
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wn z | A Ñ f: T 
Driving force p=; 


ATT(ACTIVE TORQUE TRANSFER) POWER FLOW 
1. AUTO Mode 
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Rear speed sensor ATT ECU 
(TPS) 
Magnetic clutch 


CAM 
(BALL RAMP type) 


Multiple clutch 


Sprocket Output shaft 


Chain 


Front propeller shaft Rear propeller shaft 
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2. LOW Mode 
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Front speed sensor Transmission 
input shaft 
ACCEL Shift cam, 
(TPS) 


rail, fork 


Magnetic clutch 
Planetary gear 


Cam (2.480) 


Multiple clutch 


Chain 


Front propeller shaft Rear propeller shaft 
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x 
g 


Driving force p=; 


Transfer System > Transfer Case Assembly > Transfer Case > Components and Components Location 
(MS5UR1) 


EST 
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. Input shaft 

. Input seal 

. Snap ring 

. Bearing 

. Bearing 

. Circular hub 

. Sun gear 

. Trust plate 

. Bushing 

10. Input shaft sub assembly 
11. Snap ring 

12. Planet pinion shaft 
13. Planet carrier 

14. Pinion thrust washer 
15. Needle roller bearing 
16. Pinion needle spacer 
17. Pinion gear 

18. Carrier 

19. Carrier assembly 

20. Ring gear 

21. Retaining ring 

22. Main shaft 

23. Gerotor pump assembly 
24. Main shaft assembly 
25. Metric bolt 

26. Chain 

27. Lower sprocket 

28. Lock up collar 

29. Sleeve return spring 
30. Torsion spring 

31. Lockup hub 

32. Armature 

33. Retaining ring 

34. Lock up collar assembly 
35. Coil housing 

36. Shift hub 

37. Cam/coil housing assembly 
38. Metric nut 

39. Electric coil assemble 
40. Companion flange 
41. Metric nut 

42. Washer 


DONDAN- 


COMPONENTS (2) 


. Oil seal 

. Oil seal 

. Speedo gear 

. Upper tone wheel 
. Bearing 

. Retaining ring 

. Shift fork 

. Return spring 

. Hex head bolt 

-J clip 

. Hose clamp 

. Electric motor assembly 
. Oil seal 

. Sealing compound 
. Connector pin 

. Clip locking 

. Bearing 

. Hex head cap screw 
. Spacer 

. Lower sprocket 

. Finish cover 

. Sealing compound 
. Case/cover dowel 
. Case sub assembly 
. Snap ring 

. Ball bearing 

. Oil seal 

. Output shaft 

. Dust deflector 

. Front output shaft sub assembly 
. Electric shift cam 

. Torsion spring 

. Shift shaft 

. Spacer 

. Cam roller 

. Pin shift fork 

. Shift rail 

. Shift fork 

. Reduction hub 

. Shift fork facing 

. Snap ring 

. Shift fork assembly 
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. Snap ring 

. Snap ring 

. Snap ring 
Bearing 

Hub 

. Input shaft 

. Thrust plate 

. Sun gear 

. Carrier 

10. Reduction hub 
11. Main shaft 

12. Rotor pump 
13. Hose clamp 
14. Hose 

15. Filter 

16. Thrust washer 
17. Upper sprocket 
18. Lock-up collar 
19. Sleeve return spring 
20. Lock-up hub 
21. Snap ring 

22. Spring 

23. Clutch housing 
24. Electric coil 
25. Oil seal 

26. Transfer case 
27. Retaining ring 
28. Shift fork 

28a. Shift fork pad 
29. Shift rail 

30. Lock-up fork 
31. Return spring 
32. Breather 

33. Magnet 

34. Shift shaft 


OONONON— 


ATT (ACTIVE TORQUE TRANSFER) 


COMPONENTS (1) 


35. Spacer 

36. Torsion spring 
37. Shift cam 

38. Output shaft 
39, Dust defector 
40. Oil seal 

41. Snap ring 

42. Lower sprocket 
43. Spacer 

44. Chain 

45. Retaining ring 
46. Bearing 

47. Cover 

48. Nut 

49. Tone wheel 
50. Speedo gear 
51. Oil seal 

52. Companion flange 
53. Oil seal 

54. Washer 

55. Nut 

56. Pipe plug 

57. Nut 

58. 'J' clip 

59. Bolt 

60. Clip 

61. Connector lock 
62. Connector 
63. Bearing 

64. Plug 

65. Oil seal 

66. Electric motor 
67. Bolt 

68. Speed sensor 
69. Bolt 


10 


83 
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. Input shaft 

. Input seal 

. Snap ring 

. Bearing 

. Bearing 

. Circular hub 

. Sun gear 

. Trust plate 

. Bushing 

10. Input shaft sub assembly 
11. Snap ring 

12. Planet pinion shaft 
13. Planet carrier 

14. Pinion thrust washer 
15. Needle roller bearing 
16. Pinion needle spacer 
17. Pinion gear 

18. Carrier 

19. Carrier assembly 

20. Ring gear 

21. Retaining ring 

22. Main shaft 

23. Gerotor pump assembly 
24. Main shaft assembly 
25. Metric bolt 

26. Chain 

27. Lower sprocket 

28. Upper sprocket 

29. Bushing 

30. Drive sprocket assembly 
31. Retaining ring 

32. Wave spring 

33. Ball 

34. Coil housing 

35. Base cam 

36. Cam/coil housing assembly 
37. Coil electric assembly 
38. Metric nut 

39. Companion flange 
40. Metric nut 

41. Washer 

42. Oil seal 


BConNnanruhy — 


COMPONENTS (2) 


. Oil seal 

. Speedo gear 

. Upper tone wheel 

. Bearing 

. Thrust bearing assembly 
. Retaining ring 

. Apply cam 

. Insulator washer 

. Armature 

. Clutch pack assembly 
. Hex head bolt 

. J clip 

5. Hose clamp 

. Electric motor assembly 
, Oil seal 

. Sealing compound 

. Bearing 

. Hex head cap screw 
. Lower tone wheel 

. Lower sprocket 

. Finish cover 

. Sealing compound 

. Case/cover dowel 

. Case sub assembly 
. Snap ring 

. Ball bearing 

, Oil seal 

. Output shaft 

. Dust deflector 

. Front output shaft sub assembly 
. Electric shift cam 

. Torsion spring 

. Shift shaft 

. Spacer 

. Cam roller 

. Pin shift fork 

9. Shift rail 

. Shift fork 

. Reduction hub 

. Shift fork facing 

. Snap ring 

. Shift fork assembly 
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. Snap ring 

. Snap ring 

. Snap ring 

. Bearing 

. Circula hub 

. Input shaft 

. Thrust plate 

. Sun gear 

. Carrier 

10. Reduction hub 
11. Main shaft 

12. Pump 

13. Thrust washer 
14. Hose clamp 

15. Hose 

16. Filter 

17. Electric coil 

18. Cam coil housing 
19. Ball 

20. Cam apply 

21. Wave spring 

22. Amateur 

23. Insulator washer 
24. Retaining ring 
25. Clutch pack 

26. Drive sprocket 
27. Shift rail 

28. Shift fork 

29. Electric shift cam 
30. Electric shift cam 
31. Torsion spring 
32. Shift shaft 

33. Retaining ring 
34. Transfer case 
35. Breather 

36. Output shaft 

37. Dust deflector 


OON Oa hWwWNH = 


ELECTRIC SHIFT TRANSFER 


38. Magnet 

39. Snap ring 

40. Lower socket 

41. Lower tone whee! 
42. Chain 

43. Bearing thrust 

44, Retaining ring 

45. Bearing 

46. Bearing 

47. Cover 

48. Metric bolt 

49. Oil seal 

50. Washer 

51. Metric nut 

52. Companion flange 
53. Oil seal 

54. Speedo gear 

55. Upper tone wheel 
56. Metric nut 

57. J-clip 

58. Hex head bolt 

59. Clip 

60. Connector 

61. Connector lock 
62. Hex head bolt 

63. Upper speed sensor 
64. Hex head cap screw 
65. Electric motor 

66. Oil seal 

67. Pipe plug 

68. Lower speed sensor 
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aoe 
DIAGNOSTIC 
a es 


DEEN 
INDICATOR = 4H, 4L 


ACTIVE TORQUE TRANSFER 


Page 41 of 67 


FRONT OUTPUT MULTIPLE CLUTCH 


REAR OUTPUT MULTIPLE CLUTCH- >~ 
DIAGNOSTIC 


FRONT PROPELLER 
SHAFT 


FRONT OUTPUT SHAFT/ FRONT SPEED 


Transfer System > Transfer Case Assembly > Transfer Case > Repair procedures (M5UR1) 


Removal 
1. Disconnect the battery (-) terminal. 


2. Remove the front/rear propeller shaft(A,B). 


3. Disconnect the speed sensor connector (A) and 4WD connector (B). 
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4. Remove the transfer assembly by removing the mounting bolts (8ea) from the transmission side. 


Location of the bolts refers to the illustration of contacting surface of the transmission 


assembly. 


DISASSEMBLY 
COMPANION FLANGE 


Position transfer case on work bench with rear or cover side up. 
Use wooden blocks under front to keep assembly level. 


1. Remove nut and washer. 

2. Pull companion flange. 

3. Remove oil seal. 

4. If installed, remove two plugs from cover. 


Nut 

Washer 

. Oil seal 

. Companion flange 
Plug 

Cover 


NAONA 


EXTERNAL ELECTRIC SHIFT 
1. Remove bolt (1). 
2. Remove three bolts (3). 
3. Remove sensor and harness bracket. 
4. Remove speed sensor assembly. 
5. Remove motor assembly. 


. Bolt 9 
Washer 

Bolt 

. Harness bracket & sensor 
Sensor assembly 

Speed sensor 

O-ring 

. Motor assembly 

Cover 


DON AMP wh 


COVER ASSEMBLY 
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1. Remove nine bolts (1). This will free wiring harness clip and identification tag. Use care not to lose identification 


tag. 


It contains information required for ordering replacement parts. 


2. Pry at the bosses provided on the cover and transfer case to break the sealant bond loose. Then, lift cover 


assembly straight up to remove. 


3. On electric shift units, remove oil seal (5), bearing, three nuts and clutch coil assembly. 
4. Remove snap ring and pull ball bearing from cover. This will free speedo gear. 


5. Pull needle bearing from cover. 
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6. Pull oil seal (15) from cover. 

7. Remove magnet from slot in case. 

8. Remove return spring from rail shaft. 

9. Scrap and clean sealant from mating faces of cover and transfer case. Use care not to damage metal faces or 
allow scrapings to fall into transfercase. 


8B. Clutch coll assy 


i 9. Snap tin 
g2 -——2 10.Ball beating 
— 11.Plug 
12.Cover 
1. Bolt 13.Magnet 
2. Wiring clip 14.Speedo gear 
3. Identification tag 15.0il seal 
4. Cover assy 16.Return spring 
5. Oil seal 17.Rail sha 
6. Bearing 18,Output shaft 
7. Nut 19.Transfer case 
LOCK SHIFT 


1. From electric shift only, remove retaining ring and slide clutch housing from shift collar hub. 

2. Remove shift collar hub from output shaft. 

3. Together, slide 2W-4W lockup assembly and lockup fork from output shaft and rail shaft. Separate assemblies 
and remove rail shaft. 

4. To disassemble 2W-4W lockup assembly, remove snap ring, lockup hub and return spring from lockup collar. 

5. One-piece, plastic lockup fork replaces earlier fork assembly with metal fork and separate roller parts. 


1. Shift collar hub 7. Rail shaft 
2. 2W-4W Lockup assy 8. Lockup fork 
3. Snap ring 9. Output shaft 
4. Lockup hub 10.Retaining ring 
5. Return spring 11.Clutch housing 
6. Lockup collar 

CHAIN DRIVE 


1. Remove snap ring and spacer from output shaft (front). 
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2. Together, slide drive sprocket, driver sprocket and drive chain from output shafts (rear and front). Separate 


sprockets and chain when outof assembly. 


. Snap ring 

. Spacer 

. Drive sprocket 

. Driven sprocket 

. Drive chain 

. Output shaft (rear) 
. Lockup collar 


NOneoh— 


OIL PUMP 

1. Remove four bolts (2) and retainer. 
Slide rear pump cover off output shaft. 

2. Loosen hose clamp and separate hose coupling from pump housing. 
Slide pump housing off output shaft. 

3. Remove hose clamp, hose coupling and strainer. 

4. Remove two pump pins and spring from output shaft. 

5. Slide front pump cover off output shaft and remove output shaft. 


40 ~ 
11 S! DY 


. Shaft & pump assy 
Bolt 


. Pump retainer 

. Rear pump cover 
Hose clamp 

. Hose coupling 
Pump housing 
Pump pin 

Spring 

10.Front pump cover 
11.Output shaft 
12.Strainer 


OONAA SWE = 


REDUCTION SHIFT 


1. Remove reduction hub and reduction shift fork assembly from transfer case. 


2. Remove two facings from shift fork assembly. 
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3. Disassemble fork assembly only if parts replacement is required. 
Cut plastic retainer to remove, freeing pin and cam roller. 


. Reduction hub 

. Shift fork facing 

. Reduction shift fork assy 

. Pin, roller and retainer assy 
Retainer 

Pin 

. Cam roller 

. Reduction shift fork 


ONDAN 


FRONT OUTPUT SHAFT 
1. Hold yoke and remove nut and washer. 
Pull yoke assembly and oil seal. 
2. Press deflector from yoke only if replacement is required. 
3. Remove output shaft. 


3 Output shaft{front) 
. Transfer case 


ADAPTER, INPUT SHAFT AND GEAR CARRIER 
1. Remove breather. 
2. Remove six bolts (2). 
Carefully pry front adapter up to break sealant band with transfer case. Use care not to damage adapter or case. 
3. Remove adapter assembly, input shaft assembly and gear carrier assembly as an assembled group. 
4. Holding end of input shaft on workbench press down on adapter while expanding long ends of snap ring. 
5. Remove snap ring and pump oil seal from front adapter. 
Remove pin only if replacement is required. 
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6. Remove retaining ring (8). Pull bearing and thrust washer from end of input shaft assembly. Remove input shaft 
assembly from gear carrier assembly. 
7. To disassemble input shaft assembly, pull sleeve bearing and needle bearing from input shaft. 
8. Remove retaining ring (16), thrust plate end sun gear from planet carrier assembly. 


. Breather 11.Sleeve bearing 
Bolt 12.Needle bearing 

. Adapter assy 13.Input shaft 

Snap ring 14. Thrust washer 

Oil seal 15.Gear carrier assy 
Spiral pin 16.Retaining ring 
Front adapter 17. Thrust plate 

. Retaining ring 18.Sun gear 

. Bearing 19.Planet carrier assy 
10.Input shaft assy 20.Transfer case 


SHIFT CAM (Electric parts) 

1. Remove electric shift cam group (1 through 4) from transfer case as an assembly. 
2. Slide electric shift cam off shift shaft. 

3. Clamp retainer end of shift shaft. 


Keeping fingers away from spring ends, pry torsion spring out of engagement with shaft drive tang using a 
screwdriver. 


4. Remove torsion spring and spacer from shift shaft. 


CONAMAwONS 


1. Electric shift cam 
2. Torsion spring 

3. Spacer 

4. Shift shaft 

5. Transfer case 


CASE ASSEMBLY 
1. Pull oil seal. 
2. Remove retaining ring and pull ball bearing. 
3. Remove dowel pins from transfer case only if they are loose or damaged. 


4. Press ring gear out of transfer case only if ring gear must be replaced. 


Transfer case assembly 
Oil seal 

. Retaining ring 

. Ball bearing 

Dowel pin 

. Ring gear 

. Transfer case 


NOOBWN= 


DISASSEMBLY 


1. Remove the transfer case from the vehicle. 
2. Remove the flange washer and nut. 


3. Disconnect the shift motor/clutch coil connector and the speed sensor connector. 


4. Remove the outer tube of the speed sensor connector wire. 

5. Remove the wire fixing cap in the rear of the speed sensor connector. 
6. Disconnect the speed sensor connector. 

7. Remove the shift motor. 


aN 


1 
\ 


8. If necessary, remove the front and rear speed sensor. 
9. Remove the mounting bolts for the rear and front case. 


10. Make sure that the front case is facing downward so that the rear cover is facing upwards. 


11. Separate the front case from the rear case. 


12. Remove all traces of gasket sealant from the mating surfaces of the front case and rear case. 
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13. If the speedometer drive gear is to be replaced, first remove the flange seal or use the Impact Slide Hammer to 
pop off the flange seal. 


CAUTION 


Do not damage the bearing and the bearing case. 


1, Snap ring 

2. Bearing 

3. Upper tone wheel 

4. Speedometer drive gear 
5, Flange seal yoke 


14. Remove the speedometer drive gear and upper tone wheel. 

15. If the rear output shaft bearing requires replacing, remove the internal snap ring that retains the bearing in the 
bore. 

16. From the outside of the case, drive out the bearing. 

17. Remove the three nuts and washers retaining the clutch coil assembly to the rear case. 

18. Pull the coil assembly, along with the O-rings and wire, from the case. 


1. Clutch coil 
2. Clutch coil retaining nut 
3. Wire 


19. Remove the bearing assembly from the output shaft. 

20. Remove the clutch housing from the output shaft. 

21. Remove the balls and the apply cam and the waver washer from the output shaft. 
22. Remove the snap ring from the output shaft. 
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23. Remove the clutch pack and lower tone wheel from output shaft. 


ols im Lad Sy 


yp 1 


25. Remove the thrust washer from the output shaft. 

26. Remove the oil pan magnet from the slot in the front of the case bottom. 

27. Remove the output shaft and oil pump as an assembly. 

28. If required, to remove the pump from the output shaft, rotate the pump to align. 
29. Pull out the shift rail. 

30. Remove the helical cam from the front case. 

31. If required, remove the helical cam, torsion spring and sleeve from the shaft. 


_-~ Rear output shaft 


32. Remove the high-low range shift fork and collar as an assembly. 

33. Expand the tangs of the large snap ring in the case using the Ring Plier or equivalent. 

34. With the input shaft against a bench, push the case down and slide the main drive gear bearing retainer off the 
bearing. 

35. Lift the input shaft and front planet from the case. 

36. If required, remove the oil seal from the case by prying and pulling on the curved-up lip of the oil seal or use the 
Slide Hammer to pop off theoil seal. 
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37. Remove the internal snap ring from the planetary carrier. 
38. Separate the front planet from the input shaft. 
39. Remove the external snap ring from the input shaft. 
40. Place the input shaft in a vise and remove the bearing. 
41. Remove the thrust, thrust plate and the sun gear off the put shaft. 


42. Inspect the bushing and needle bearing in the end of the input shaft for wear or damage. 


SAUTION 


Under normal use, the needle bearing and bushing should not require 
replacement. 

If replacement is required, the bushing and needle bearing must be replaced as a 
set. 


43. If required, remove the front yoke to flange seal by prying and pulling on the curved-up lip of the yoke to flange 
seal. 


44. If required, remove the internal snap ring retaining the front output shaft ball bearing and remove the bearing. 


REASSEMBLY 
CASE ASSEMBLY 
1. If ring gear was removed for replacement, align serrations on OD of new ring gear with those in transfer case. 
Press in ring gear, chamferedend first. Make sure gear is not cocked and is firmly seated in case. 
2. If removed, press two new dowel pins into case. 
3. Press in ball bearing to bottom in transfer case and install retaining ring. 
4. Position new oil seal and press in to seat seal flange against transfer case. 


. Transfer case assembly 
. Oil seal 

. Retaining ring 

. Ball bearing 

Dowel pin 

Ring gear 

. Transfer case 


NOOhYWN= 
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1. Oil seal 
2. Dowel pin 
3. Ring gear 
4, Transfer case 


SHIFT CAM (ELECTRIC PARTS) 
1. Insert spacer in torsion spring and install over free end of shift shaft. 


1. Torsion spring 3. Shift shaft 
4. Electric shift cam 


2. Slide torsion spring and spacer on shift shaft up to drive tang and position first spring end to left (Viewed from 
free end of shaft) of drivetang. 


1. Torsion spring 
2. Spacer 
3. Shift shaft 


4. Push torsion spring and spacer together back as far as they will go. 
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5. Slide electric shift cam onto shift shaft, drive tang on cam first. 
Position drive tang on cam so that it will go under drive tang on shift shaft and between spring ends and slide cam 
as far as it will go. 


ADAPTER, INPUT SHAFT AND CARRIER 
1. Lay planet carrier assembly on work bench with end having groove for retaining ring up. 
2. Install sun gear with hub end up. Rotate gear of planet carrier assembly as required until sun gear is fully meshed. 
3. Align tabs and install thrust plate into planet carrier assembly. 
4. Install retaining ring (16) to complete gear carrier assembly. 


. Breather 11.Sleeve bearing 

. Bolt 12.Needle bearing 

. Adapter assy 13,Input shaft 

. Snap ring 14. Thrust washer 

. Oil seal 15.Gear carrier assy 

. Spiral pin 16.Retaining ring 

. Front adapter 17. Thrust plate 

. Retaining ring 18.Sun gear 

. Bearing 19.Planet carrier assy 
O.input shaft assy 20. Transfer case 


5. If removed, position needle bearing and press into input shaft to dimension shown. Press in new sleeve bearing to 
complete input shaft assembly. 

6. Lift up gear carrier assembly and install input shaft assembly up through gear carrier assembly. Install thrust 
washer and press bearing over end of input shaft assembly. Retain bearing on input shaft with retainingring in shaft 
groove. 

7. If removed, press new pin into front adapter. 

8. Position oil seal and press into front adapter to dimension shown. 

9. Install snap ring in groove in front adapter with long ends of snap ring in adapter groove to complete front adapter 
assembly. 
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10. Position front adapter assembly with face that mates with transfer case up. Support on wood blocks to provide 
clearance for input shaft assembly. Position assembled input shaft and carrier group over front adapter with 
input shaft down. Lower shaft and carrier group while expanding long ends of snapring until snap ring engages 
groove in outside diameter of bearing. 


1.25 - 1.75 mm 
(0.049-0.069 in) 


28.5 ~ 29.0 mm | 
(1.12-1.14 in) 


1. Sleeve bearing 
2. Needle bearing 
3, Input shaft 


11. Apply continuous 1/16 in.(1.6 mm) bead of sealant (Neutral Cure RTV, Loctite 598) all around transfer case 
mounting facefor front, adapter. Center sealant bead between edges of face. Circle bolt holes. 
12. Install assembled adapter, input shaft and carrier group on transfer case and attach with six bolts. Torque bolts 
to 20 - 34 lb-ft (27 -46 Nm) 
13. Install breather bard and torque to 6 - 14 lb-ft (8 - 19 Nm). 
FRONT OUTPUT SHAFT 
1. If removed, press deflector onto yoke. 
2. Position output shaft in transfer case and install yoke assembly, oil seal, washer and nut. 
3. Hold yoke and torque nut to 150 - 180 lb-ft (203 - 244 Nm). 


SNAT Aw 


. Output shaft(front) 
. Transfer case 


REDUCTION SHIFT 
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. If disassembled for parts replacement, assemble reduction shift fork assembly using new pin, roller and retainer 
assembly. 
Press pin, roller and retainer assembly in to bore in reduction shift fork until retainer passes completely through 
and snaps in place. Make surethat cam roller turns freely. 
2. Install two fork facings on reduction shift fork assembly. 
3. Engage reduction shift fork assembly with reduction hub and position in transfer case, reduction hub in gear 
carrier assembly previously installed. 
4. Install output shaft, engaging output shaft end with input shaft bearings and output shaft spline with reduction hub. 


— 


. Reduction hub 

. Shift fork facing 

. Reduction shift fork assy 

. Pin, roller and retainer assy 
Retainer 

Pin 

. Cam roller 

. Reduction shift fork 


ONDUN 


OIL PUMP 
1. Locate pump front cover. Front pump cover has tapped holes. 
Position front cover so that word TOP faces down and turned so that it will be at top of transfer case when 
installed in vehicle. 
Install front pump cover over output shaft in this position. 
2. Install two pump pins with spring between them in output shaft. 
Flat surface on both pins must point out and face up. Center pins and spring in output shaft. 

3. Push hose coupling onto bard on strainer and install L shaped foot on filter in slot in transfer case. Hose coupling 
must point in directionof pump assembly. 

4. Install pump housing so that word REAR marked on it is up and hose bard points toward hose coupling and 
strainer. Lower pump housing over upper output shaft, moving pump pins inward and compressing spring so that 
bothpins are contained inside pump housing. 

5. Slip hose clamp over free end of hose coupling and push onto hose bard on pump housing. Secure hose clamp 
over hose coupling on hose bard. 

6. Position pump rear cover over assembly with words TOP REAR facing up and located to be at top of transfer 
case when installed. 

Position pump retainer on cover so that tab on retainer is in notch in transfer case. Clean threads on four bolts 
and apply Loctite 222. Align pump holes and install bolts. Torque bolts to 2.9 - 6.3 lb-ft (4.0 - 8.5 Nm) while 
turning outputshaft by hand to insure that pump pins movefreely. 
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. Shaft & pump assy 
Bolt 


Pump retainer 

. Rear pump cover 
Hose clamp 

. Hose coupling 
Purnp housing 

. Pump pin 

. Spring 

10.Front pump cover 
11.QOutput shaft 
12.Strainer 
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CHAIN DRIVE 
1. On work bench, next to transfer case assembly, position driven sprocket (with internal spline) at front output 
shaft endof case and drive sprocket(with smooth bore) at output shaft end. 
2. Assemble drive chain around sprockets. 
3. Grasp each sprocket, hold drive chain tight and parallel with transfer case, and install chain drive assembly over 
output shaft. It may be necessary to rotate driven sprocket slightly to engage splines on front output shaft. 
4. Install spacer on front output shaft. Install snap ring in shaft groove over spacer. 


. Snap ring 

Spacer 

Drive sprocket 

. Driven sprocket 

. Drive chain 

. Output shaft (rear) 
. Lockup collar 


NONA Na 


LOCKUP SHIFT 

1. Assemble return spring and lockup hub in lockup collar and retain with snap ring, completing 2W-4W lockup 
assembly. 

2. Install rail shaft in transfer case, through reduction shift fork assembly previously installed and into blind hole in 
case. 

3. Engage lockup fork in groove in 2W-4W lockup assembly and slide this group down over output shaft and rail 
shaft. 

4. Install shift collar hub, engaging splines on output shaft and in 2W-4W lockup assembly. 
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5. On electric shift units only, install electric shift cam group previously assembled and clutch housing as follow : 
(1) Position electric shift cam group rotated so that end of torsion spring will contact side of reduction shift fork 
assembly that faces up, towardtop of case. 


(2) Holding rail shaft down, raise up fork assemblies slightly. Rotate electric shift cam group into position so that 
rolleron reduction shift fork assembly is in groove in shift cam and button on lockup fork is on cam end. Then 
lower this group of parts into the transfer case engaging shift shafton pin in transfer case. 


(3) Position clutch housing in transfer case over shift collar hub. Attach with retaining ring in clutch collar hub 
groove. 


. Shift collar hub 7. Rail shaft 

. 2W-4W Lockup assy 8. Lockup fork 

. Snap ring 9. Output shaft 

. Lockup hub 10.Retaining ring 


. Return spring 11.Clutch housing 
. Lockup collar 


5. Torsion spring 6. Shift shaft 
4. Electric ‘ 


+3, Reduction 
shift fork assy 


1. Rail shaft 
CASE COVER 
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1. Bolt 6. Speedo gear 
2. Wiring clip 7. Oil seal 

3. Identification tag 8. Return spring 
4. Cover assy 9, Rail shaft 

5. Magnet 10. Transfer case 


1. Position cover on bed of suitable press so that open face of cover is up and parallel with press bed. 
2. Position end of needle bearing with identification marking up and press into cover until upper end of bearing is 

1.593 -1.603 in. (40.47 -40.97 mm) below face of cover that mates with transfer case. 

3. Press in ball bearing to bottom in cover and install snap ring. 
4. On electric shift units only, install parts as follow : 

(1) Verify that four O-rings (one on wire and one each on three studs) are in place on clutch coil assembly. Install 
clutch coil assembly in inside of cover, with electrical wire and studs extending through cover, with electrical 
wire and studsextending through cover. Use care not to kink or trap electrical wire under clutch coil 
assembly. Attach with three nutsand torque to 6 -8 lb-ft (8 - 11 Nm). 


(2) Install motor bearing and oil seal in cover. 


. Clutch coil assy 
Snap ring 

. Ball bearing 

. Needle bearing 
. Case cover 


1. 
2. 
3, 
4 
5. 
6 
7 
8 


5. Install return spring over rail shaft in transfer case to rest on shift fork. 
6. Install magnet in slot in transfer case. 
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7. Apply continuous 1/16 in. (1.6 mm) bead of sealant (Neutral Cure RTV, Loctite 598) all around transfer case 


mounting face for cover assembly. Center sealant bead between edges of face. Circle bolt holes. Remove 
excessif sealant bead is larger than 1/16 in. (1.6 mm). 


. Return spring 

. Rail shaft 

. Output shaft 

. Front output shaft 
. Shift shaft 

. Dowel pin 


8. Install cover assembly on transfer case. All of the following alignment conditions must be met for the cover 
assembly to seaton transfer case properly. 


(1) Cover holes with transfer case dowel pins. 


(2) Cover bearings with output shafts. 


(3) Blind hole in cover with rail shaft. Make sure spring in not cocked. On electric shift, check with pen light 
through cover hole for speed sensor. 


(4) On electric shift units, cover bearing with shift shaft. 


9. Install nine bolts positioning identification tag and wiring clip under bolt heads at locations. Torque bolts to 20 - 
34 lb-ft (27 -46 Nm). 


10. Install speedo gear over spline of output shaft into cover assembly. 
11. Press new oil seal into cover assembly. 


1, Motor assembly 
2. Bolt 

3. Wiring clip 

4, Identification tag 


EXTERNAL ELECTRIC SHIFT 
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1. Position motor assembly so that triangular slot in motor will align with shift shaft. Move motor in to engage shift 
shaft and contact cover. Then rotate motor in clockwise direction until motor is in correct position andmounting 
holes are aligned. 
2. Fit O-ring on speed sensor and install speed sensor assembly in cover. Install bracket so that it is over speed 
sensor and install three bolts. Torque bolts to 6 - 8 lb-ft (8 - 11 Nm). 
3. Install bolt and washer at bracket end of motor assembly and torque to 6 - 8 lb-ft (8 - 11 Nm). 


Bolt 

Bolt 

Speed sensor 

. Motor assembly 
. Cover 


op pO 


1. Motor assy 
2, Shift shaft 


REASSEMBLY 


1. Before assembly, lubricate all parts with the specified grease oil. 

2. If removed, drive the bearing into the front output case bore. 

3. Install the internal snap ring that retains the bearing to the front case. 
4. If removed, install the front yoke to flange seal in the front case bore. 
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5. If removed, install the yoke to flange seal into the mounting adapter bore. 


6. If the input shaft needle bearing and bushing were removed, install a new bearing and bushing. 

7. The recessed face of the sun gear and the snap ring groove on the bearing outer race should be toward the rear 
of the transfer case. 

8. The stepped face of the thrust washer should face toward the bearing. 

9. Slide the sun gear, thrust plate and thrust washer into position on the input shaft. 

10. Press the bearing over the input shaft. 

11. Install the external snap ring to the input shaft. 

12. Install the front planet to the sun gear and input shaft. 

13. Install the internal snap ring to the planetary carrier. 


1. Sun gear 5. Bearing 

2. Thrust plate 6. Outer snap ring 
3. Input shaft 7. Inner snap ring 
4. Thrust washer 


14. Place the tanged snap ring in the case. 
Expand the snap ring with the snap ring pliers and install the planetary carrier assembly. 


Check the installation by holding the case and carefully tapping the face of the input shaft against a wooden 
block to make sure the snap ringis installed. 


15. Remove all traces of gasket sealant from the front case and mounting adapter mating surfaces. 


|< 
i 
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16. Install the high-low shift fork and high-low collar as an assembly into the front planet. 


17. Check the pump to make sure the pump rotates freely. 
18. Inspect the outside surfaces and bore of the oil pump. 


1. Rear output shaft 
2. Pump bady 
3, Clamp 
4. Hose 
5. Filter 
19. Install the output shaft and oil pump in the input shaft. Make sure that the internal splines of the output shaft 
engagethe internal splines of the high-low shift collar. Make sure that the oil pump retainer arm andoil filter leg 


are in thegroove and slot of the front case. 


1. Oil pump 

2. Pump retainer 
3. Oil pump filter 
4. Output shaft 


20. Install the oil pan magnet in the slot in the front case just above the oil filter leg. 


Page 63 of 67 
21. Install the front output shaft in the front case. 


_-~ Rear output shaft 


22. Install the thrust washer on the rear output shaft. 
23. Install the chain, drive sprocket and driven sprocket as an assembly over the output shaft. 


SAUTION 


The driven sprocket (on the front output shaft) must be installed with the marking REAR facing toward 
the rear case, if so marked. 


Drive sprocket E 
5 ie 
fen 


24. Install tone wheel onto the front output shaft. Make sure the spline on the tone wheel engages the spline on the 
front output shaft. 

25. Install clutch pack assembly onto the rear output shaft. Make sure that the spline on the clutch pack engages to 
the spline of the sprocket. 


26. Install snap ring onto the rear output shaft. Start the snap ring over the spline and use the wave spring to seat the 
snap ring in the snapring groove. 
If the snap ring will not install, the thrust washer inside the clutch pack may not be seated properly. 


27. Three slots on the thrust washer must be aligned with the three tabs on the clutch pack housing. 
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28. Install the apply cam onto the rear output shaft. 
29. Install three balls into the apply cam. 
30. Install cam and coil housing assembly onto rear output shaft. 
31. Install thrust bearing assembly onto output shaft. 


32. Install the clutch coil from inside the rear case until the wire and studs extend through the cover. 
33. Install the washers and nuts and tighten to 8 - 11 Nm. 


1. Clutch coil 
2. Clutch coil retaining nut 
3. Wire 


34. Slide the spring spacer on the cam shaft and position it beneath the drive tang. 
35. Place the torsion spring on the cam shaft. Position the first spring tang to the left of the cam shaft drive tang. 


1. Gam shaft 
2. Pin 
3. Spring spacer 
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36. Wind the second spring tang clockwise past the drive tang. 


37. Push the torsion spring and sleeve in as far as it will go. 
38. Install the helical cam and slide the drive tang between the torsion spring tangs as far as it will go. 


39. Install the pin on the tang end of the helical cam into the hole in the front case. 
Position the torsion spring tangs so that they are pointing toward the top side of the transfer case and just 
touching the high-low shift fork. 


SAUTION 


Do not bend the helical cam during installation to the front case be cause of possible damage to the pin at 
the tang end ofthe motor shaft. 


40. Install the shift rail through the high-low shift fork and make sure that the reverse gear shift rail is seated in the 
front case bore. 

41. Install upper and lower speed sensors into the cover. Feed the coil wire through the upper speed sensor wire 
shield. 
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43. Coat the mating surface of the front case with sealant. 
44. The following procedure must be followed prior to installing the rear case onto the front case half : 
(1) Align the output shaft with the rear case output shaft bore. 


(2) Align the helical cam with the rear case motor bore. If difficulty is encountered with seating the rear case, 
tap the rear output shaft with a sharp blow using a rubber mallet in a direction away fromthe triangular shaft 
while pushing down on the rear case. 


45. Install the bolts retaining the case halves and tighten to 25 - 37 N-m (250 - 370 kg-cm, 19 25 lb-ft). 


transfer case shift motor. If triangular shaft will not rotate, rotate the rear output shaft. 

48. Slightly loosen the two nuts that attach the slotted support bracket to the end of the motor house. 

49. Apply the sealant to motor housing base and install on transfer case. 

50. Install the transfer case shift motor. 

51. Holding the slotted support bracket tight against the motor housing end secure the bracket to the transfer case, 
tightening the bolt with lockwasherto 8 - 11 N-m (80 - 110 kg-cm, 6 - 8 lb-ft). 

52. Retighten the two nuts that attach the slotted support bracket to the end of the motor to 3-4 N-m (30 - 40 
kg-m, 2 - 3 lb-ft). 


Installation 
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1. Install the transfer assembly by installing the mounting bolts (8ea) from the transmission side. 


Grease the spline end of the transmission output shaft before installing the transfer 
assembly. 


4. Connect the battery (-) terminal. 


